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Description 

Technical Field „ + . - 

This invention relates to certain 1H-imidaz -[4,5-c]quin line compounds. Pharmacol gical methods of 
5 using such compounds as bronchodilator and/or antiviral agents, pharmaceutical compositions containing 
such compounds and intermediates for preparing such compounds are also included within the scope of 
the invention. 

Background of the Invention . , . ni.— c„„ 

» The earliest report of an imidazo-[4,5-c]quinoline ring system was by Backeberg et al, J. Chem. Soc., 
972—977 (1938) However, his report of 4-methyl-1H-imidazo-[4,5-c]quinoline and 2,4-dimetnyl-1H- 
imidazo-[4,5-c]quinoline (named as 2.methylquin(3:4:5':4')imidazole and 2:2^imethylquin(3:4:5':4')- 
iminazole) is known to be erroneous in view of later work of Koenigs and Freund, Chemische Benchte 80, 
143 (1947) 

is A further report by Backeberg, J. Chem. Soc, 1083-1089 (1938) of 2,4^imethyl-3-phenyl-3H-imidazo- 
[4,5-c]quinoline (named V-phenyl^^'-dimethylquinO^iS'^'liminazole) is also known to be erroneous in 
view of the above work of Koenigs and Freund. 

The first reliable report of a 1H-imidazo-[4,5-c]quinoline is by Bachman et al., J. Org. Chem. 15, 
1278—1284 (1950) who synthesized l-te-methoxy-S-quinolinyD^-methyl-IH-imidazo-KB-clquinoline as a 
20 possible antimalarial agent . . 

Surrey et al, J. Am. Chem. Soc. 73, 2413 (1951) synthesized certain 3-nitro- and 3-ammo-4-dialWy- 
aminoalkylaminoquinolines as possible antimalarial and antibacterial agents. 

Jain et al., J. Med. Chem. 11, pp. 87—92, (1968), synthesized the compound [2«(4-pipendyl)etnyl]-1H- 
imidazo-[4,5-c]quinoline as a possible anticonvulsant and cardiovascular agent 
25 Baranov et al., Chem. Abs. 85, 94362 (1976), reported several 2-oxoimidazo(4,5-c)quinolines 

Abbasi et al., Monatsh. Chem. 111 (4), pp 963-969 (1980), reported certain 2H-3-hydroxyimidazo-[4,5- 

ClqU Be°renyf et al., J. Heterocyclic Chem. 18, 1537-1540 (1981), reported certain 2-oxoimidazo-[4,5-c]- 

30 qUm u!s latent No. 3,700,674 (Diehl et al.) describes certain 4-alkylamino-3-nitroquinolines as herbicidal 

compounds. . 

EP— A— 93,593 discloses certain 2-phenylimidazo[4,5-c]pyridines which are stated to be useful as 
positive ionotropic agents, bronchodilators vasodilators and anticoagulants. 

35 Detailed Description of the Invention . iu 

This invention relates to 1H-imidazo-[4,5-c]quinolines which are useful bronchodilators, and to 1H- 
imidazo-[4,5-c]quinolin-4-amines which are useful antiviral agents. This invention also relates to pharma- 
cological methods of using such compounds, pharmaceutical compositions containing such compounds 
and synthetic intermediates for preparing such compounds. i 
More specifically, this invention relates to novel bronchodilator compounds ot Formula i 


40 


(R>n 


50 



wherein R n is selected from the group consisting of hydrogen, alkyl of one to ten carbon atoms, hydroxy- 
alkyl of one to six carbon atoms, benzyl, (phenyi)ethyl and phenyl, the benzyl, (phenyl)ethyl or phenyl 
substituent being optionally substituted on the benzene ring by one or two moieties independently 

55 selected from the group consisting of alkyl of one to four carbon atoms, alkyl alkanoate wherein the alkyl 
moiety contains one to four carbon atoms and the alkanoate moiety contains two to four carbon atoms, 
alkoxy of one to four carbon atoms and halogen, with the proviso that when the benzene ring is substituted 
by two of said moieties, then the moieties together contain no more than 6 carbon atoms; R 2 is selected 
from the group consisting of hydrogen; trifluoromethyl, hydroxyalkyl of one to six carbon atoms, amino- 

60 alkyl of one to four carbon atoms, alkanamidoalkyl wherein each alkyl radical is one to four carbon atoms, 
benzylthi ,m rcapto, alkylthi f net fourcarb n atoms, and alkyl of one to eight carb n atoms; R 4 is 
selected from the gr up consisting of hydrogen, alkyl fon t about four carbon at ms,alk xy f one to 
four carbon at ms, hydr xy, alkylamino f one t f ur carbon at ms, dialkylamin wherein ach alkyl 
radical contains on to f ur carbon at ms, phenylthio, alkylthio of on t f ur carb n at ms, and 

65 morpholino, with the proviso that when R 2 is mercapt , alkylthi rb nzylthi ,R 4 ishydr g nor alkyl; and 
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each R is independently selected fr m the group consisting of aik xy of one to four carbon atoms, alkyl of 
one to four carbon atoms, and halogen, and n is an integer from 0 to 2, with the proviso that when n is 2, 
then th R substitu nts togeth r contain no mor than 6 carbon at ms; and pharmaceutical^ acceptable 
acid addition salts thereof. Som of the comp unds f Formula I ar also us ful antiviral agents. 
In another aspect, this invention relates to novel compounds of Formula II 



II 


wherein R\ is selected from the group consisting of alkyl of one to ten carbon atoms, hydroxyalkyl of one 
to six carbon atoms, acyloxyalkyl wherein the acyioxy moiety is alkanoyloxy of two to four carbon atoms, 
or benzoyloxy, and the alkyl moiety contains one to six carbon atoms, benzyl, (phenyl)ethyl or phenyl, the 
benzyl, (phenyl)ethyl or phenyl substituent being optionally substituted on the benzene ring by one or two 
20 moieties independently selected from the groups consisting of alkyl of one to four carbon atoms, alkoxy of 
one to four carbon atoms and halogen, with the proviso that if said benzene ring is substituted by two of 
said moieties, then said moieties together contain no more than 6 carbon atoms; R' 2 is selected from the 
group consisting of hydrogen and alkyl of one to eight carbon atoms; and each R' is independently selected 
from the group consisting of alkoxy of one to four carbon atoms, alkyl of one to four carbon atoms, and 
25 halogen, and n is an integer from 0 to 2, with the proviso that if n is 2, then said groups together contain no 
more than 6 carbon atoms; and pharmaceutical^ acceptable addition salts thereof. 
In still another aspect, this invention relates to novel compounds of the formula 



XXII 


<»5>n 


wherein R 6 is selected from the group consisting of alkyl of one to ten carbon atoms, hydroxyalkyl of one to 
40 six carbon atoms, acyloxyalkyl wherein the acyioxy moiety is alkanoyloxy of two to four carbon atoms or 
benzoyloxy, and the alkyl moiety contains one to six carbon atoms, benzyl, (phenyl)ethyl and phenyl, the 
benzyl, (phenyl)ethyl or phenyl substituent being optionally substituted on the benzene ring by one or two 
moieties independently selected from the group consisting of alkyl of one to four carbon atoms, alkyl 
alkanoate wherein the alkyl moiety contains one to four carbon atoms, and the alkanoate moiety contains 
45 two to four carbon atoms, alkoxy of one to four carbon atoms, and halogen, with the proviso that if the 
benzene ring is substituted by two of said moieties, then said moieties together contain no more than 6 
carbon atoms; R 8 is selected from the group consisting of hydrogen, trifluoromethyl, hydroxyalkyl of one to 
six carbon atoms, amnioalkyl of one to four carbon atoms, alkyl of one to eight carbon atoms and 
alkanamidoalkyl wherein each alkyl radical is one to four carbon atoms; R9 is hydrogen or methyl; and each 
50 R 5 is independently selected from the group consisting of halogen, alkoxy of one to four carbon atoms, and 
alkyl of one to four carbon atoms, and n is an integer from 0 to 2, with the proviso that if n is 2, then the R 5 
substituents together contain no more than 6 carbon atoms. 

In still another aspect, this invention relates to novel compounds of the formula 


(*5>n 



XXIII 


wherein R 6 is selected from th group consisting of hydrogen, alkyl of n to ten carbon atoms, hydroxy- 
alkyl of one t six carbon at ms, acyl xyalkyl wherein the acyl xy moiety is alkanoyloxy of two to four 


3 
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carbon atoms or benzoyioxy, and the alkyl moiety contains one to six carbon at ms f benzyl, (ph nyl)ethyl 
and phenyl, th benzyl, ( phenyl )ethy I, r phenyl substituent being opti nally substituted on the b nz ne 
ring by one or two moieties independ ntly selected from th gr up consisting of alkyl f ne to four carbon 
atoms, alkyl alkanoate wherein the alkyl moiety contains one to four carbon atoms and th alkanoate 

5 moiety contains two to four carbon atoms, alkoxy of one to four carbon atoms, and halogen, with the 
proviso that if the benzene ring is substituted by two of said moieties, then said moieties together contain 
no more than 6 carbon atoms; R B is selected from the group consisting of hydrogen, trifluoromethyl, 
hydroxyalkyl of one to six carbon atoms, aminoalkyl of one to four carbon atoms, alkanamidoalkyl wherein 
each alkyl radical is one to four carbon atoms, and alkyl of one to eight carbon atoms; and each Rg i» 

to independently selected from the group consisting of halogen, alkoxy of one to four carbon atoms, and I alkyl 
of one to four carbon atoms, and n is an integer from 0 to 2, with the proviso that if n is 2, then the R 3 
substituents together contain no more than 6 carbon atoms. 

The compounds of Formula XXII and XXIII are useful intermediates in the preparation of the 
compounds of Formula I and of some of the compounds of Formula II. 

15 Some of the compounds for Formula I are aryl or alkyl amines and those that are may be used in the 
form of acid addition salts such as hydrochlorides, dihydrogen sulfates, trihydrogen phosphates, hydrogen 
nitrates, methane sulfonates and salts of other pharmaceutically acceptable acids. All of the impounds of 
Formula II may be used in the form of such acid addition salts. Pharmaceutically acceptable acid-addition 
salts of compounds of Formula I and II are generally prepared by reaction of the respective compound with 

20 an equimolar amount of a relatively strong acid, preferably an inorganic acid such as hydrochloric, sulf unc 
or phosphoric acid or an organic acid such as methanesulfonic acid in a polar solvent. Isolation of the salt is 
facilitated by the addition of a solvent in which the salt is insoluble, an example of such a solvent being di- 

^Generally, alkyl moieties which may be contained in the compounds of the invention may be straight 
25 or branched-chain or cyclic. 

R, (Formula I), R', (Formual II) and R 6 (Formulas XXII and XXIII) substituents which are alkyl preferably 
contain one to eight carbon atoms, and more preferably contain about four to six carbon atoms. 

R 2 (Formula I), R' 2 (Formula II) and R 8 (Formulas XXII and XXIII) substituents which are alkyl preferably 
contain one to four carbon atoms. . 
30 Hydroxyalkyl substituents which may be contained in the compounds of the invention preferably 
contain one to four carbon atoms. . _ . _ 

The remaining substituents which may be contained in the compounds of the invention and contain an 
alkyl radical such as the substituents alkoxy, aminoalkyl, alkylthio, alkylamino, dialkylamino and alkyl 
(other than R„ R'„ R* R* R'z and/or R a as alkyl) preferably contain one or two carbon atoms in each alkyl 
35 radical. 

The preferred cyclic alkyl moieties contain six or seven carbon atoms. 

The halogen substituents which may be contained in the compounds of the instant invention are 
selected from fluorine, chlorine and bromine. Preferred halogen substituents are fluorine and chlorine. 

It is preferred tha n of Formulas I, II, XXII and XXIII be zero or one. It is most preferred that n of 
40 Formulas I, II, XXII and XXIII be zero. 

If R, of Formula I or R', of Formula II, or R e of Formula XXII or XXIII is substituted benzyl, (phenyl)ethyl 
or phenyl, it is preferred that the benzene ring be mono-substituted. It is most preferred that the benzyl, 
(phenyl)ethyl or phenyl substituent be unsubstituted. As used in the instant specification and claims, 
"(phenyl)ethyl" denotes 1 -(phenyl (ethyl or 2-(phenyl)ethyl. 
45 It is presently preferred that R, of Formula I and R' t of Formula II be alkyl, benzyl, (phenyl)ethyl, cyclo- 
hexylmethyl or hydroxyalkyl. When R, of Formula I or R', of Formula II is cyclic akyl, it is preferably cycio- 
hexylmethyl. 

When R, of Formula I and H' A of Formula II are hydroxyalkyl, the compounds of the invention may 
contain from one to three hydroxy substituents. Preferred hydroxyalkyl groups contain one or two hydroxy 
so substituents. 

Presently preferred bronchodilator compounds of Formula I are: 

1 ,8-dimethyl-2-hydroxymethyl-1 H-imidazo[4,5-c]quinoline, 

1 ,8-dimethyl-2-trifluoromethyM H-imidazo(4,5-c]quinoline, 

1-methyl-4-methoxy-1H-imidazo[4,5-c]quinoline, 
55 1-isobutyl-8-methyl-1 H-imidazo[4 f 5-clquinoline, 

1-emyl-2-methyMH-imidazo[4,5-clquinoline, 

1-ethyl-1H-imidazo[4,5-c]quinoline, 

1 -phenyl-1 H-imidazo[4,5-clquinoline, 

1-{4-fluorophenyl)-1 H-imidazo[4,5-c]quinoline, and 
60 1-isobutyMH-imidazo[4,5-c]quin lin-4- I. 

Presently preferred antiviral compounds f Formula II are: 

1-methyl-1H-imidazo[4,5-clquinolin-4-amin , 

1,2,8-trim thyMH-imidaz [4,5-c]quinolin-4-amin , 

1-(2-hydroxyethyi)-1H-imidaz [4,5-c]quin lin-4-amine, 
65 1-benzyMH-imidazo[4,5-cIquinolin-4-amine, 


4 
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1 ,2-dimethyM H-imidazo[4 # 5-c]quinolin-4-amine, 
1 -benzyl-2-methyM H-imidazo[4 r 5-c]quinolin-4-amine, 
I^S-dimethyl-IH-imidazoKS-clquin lin-4-amine, 
1-cyclohexyImethyl-1H-imidazo[4,5-c]quinolin-4-amine, 
5 1 -(2,3-dihydroxypropylM HMmidazo[4,5-c]quinolin-4-amine, 
1-isobutyl-1H-imidazo[4 f 5-cIquinolin-4-amine, 
1 -n«hexy l-2-methyl-1 H-imidazo[4,5-c]quinolin-4«amine, and 
1-n-hexyl-1H-imidazo[4,5-c]quinolin-4-amine. 

The presently most preferred compounds of Formula II are the last three mentioned above, 
w It is further noted that compounds of Formula II are preferred antiviral agents over those compounds of 
Formula I which exhibit antiviral activity. 

Compounds of the invention of Formula I wherein R t , R* R and n are as defined above, and R 4 is 
hydrogen or aikyl are prepared as described in the first three steps of the Reaction Scheme A below. 
Compounds of the invention of Formula I wherein R„ R 2 , R and n are as defined above, and R 4 is alkoxy, 
is alkylamino, dialkylamino, phenylthio, alkylthio, morpholino or hydroxy are prepared by further reaction of 
intermediates of Formula VIII or IX as shown in the latter steps of the Reaction Scheme below. 
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Reaction Scheme A 



Many quinolines of Formula IV are known compounds (see, e.g., U.S. Patent 3,700,674 and references 
described therein). Th se which are n tmayb pr pared by known m th ds,for xampl ,fr m4-hydroxy- 
3-nitroquinolines as illustrated in step (1) f the Reaction Scheme. Step (1) may be c nducted by reacting 
the 4-hydroxy-3-nitroquinoline of Formula III with phosph rus xychloride. The reaction is preferably 
conducted in N,N-d\m thylformamid and is accompani d by heating. A large m lar excess f phosphorus 
oxychloride is preferably av ided. Employment f about a 1— 2 m lar rati of phosphorus oxych I ride to the 
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15 


20 


25 


30 


35 


40 


45 


4-hydroxy-3-nitroquinoline has b en found to b particularly suitable. Some c mpounds of Formula V are 
known such as those wherein R, is optionally substituted (phenyl)ethyl, 6-methoxy-8-quinoiinyl, dialkyl- 
aminoalkyl, and phenyl. H wever, compounds f F rmula V wherein is cyciohexylm thyl r hydr xy- 
alkyl are novel. . . 

In step (2), an optionally substuted 3-n*rtro-4-chloroquinoline of Formula IV wherein R 4 is hydrogen or 
alkyl is reacted by heating with an amine of the formula R, NH 2 in a suitable solvent such as water or tetra- 
hydrofuran to provide a quinoline of Formula V wherein R 4 is hydrogen or alkyl- 

Steps <1) and (2) may be combined such that the 3-nitro-4-chloroquinoline need not be isolated prior to 
reaction with the amine. Such a reaction is exemplified in Example 168 and Example 249 (Step A) below. 

Compounds of Formula V are catalytically reduced in step (3) using a platinum catalyst such as 
platinum on charcoal to provide compounds of Formula VI wherein R 4 is hydrogen or alkyl. The reduction is 
conveniently carried out on a Parr apparatus in a non-reactive solvent such as toluene or a lower alkanol. 
Compounds of Formula VI wherein R, is cyclohexy I methyl or hydroxyalkyl are novel. 

In step (4) the intermediate compounds of Formula VI are reacted with a dialkoxyalkyl alkanoate such 
as diethoxymethyl acetate, or a carboxylic acid which can introduce the desired R 2 group, or a trialkyl ortho 
ester of the formula R 2 C(Oalkyl) 3 , wherein "alkyl" is an alkyl group containing 1 to about 4 carbon atoms, or 
the combination of such a trialkyl ortho ester and such a carboxylic acid to provide a novel compound of 
Formula VII, which is a subgroup of the compounds of Formula I wherein R 4 is hydrogen or alkyl. The 
reaction of step (4) is carried out by heating, e.g., at about 130°C, in the presence of an acid, preferably an 
alkanoic acid having one more carbon atom than R 2 . Suitable acids also include haloalkanoic acids, amino- 
alkanoic acids, hydroxyalkanoic acids and the like. Carbon disulfide may also be used in the presence of 
strong base to provide compounds wherein R 2 is — SH. The compounds of Formula VII are active as 
bronchodilators. In addition, compounds of Formula "VII wherein R 4 is hydrogen are particularly useful as 
intermediates to provide other compounds of Formula I as described below. 

When R 4 is H, step (5) provides a novel intermediate of Formula VIII through oxidation of the 
compound of Formula VII with a typical oxidizing agent used to form N-oxides. Suitabie oxidizing agents 
include peracids and hydrogen peroxide. The oxidation reaction is preferably conducted in glacial acetic 
acid. Heating is generally employed to accelerate the rate of reaction. 

Steps (4) and (5) may be combined such that the compound of Formula VII need not be isolated prior to 
reaction with the oxidizing agent Such a reaction is exemplified in Example 249 (Step C) below. 

In step (6) tne N-oxide of Formula VIII is converted to the 4-chloro intermediate of Formula IX by 
heating in the presence of a suitable chlorinating agent such as phosphorus oxychloride or thionyl chloride. 
Phosphorus oxychloride is the preferred chlorinating agent and it is preferred that it be used in 
combination with N,N-dimethylformamide as the solvent 

In step (7) the 4-chloro group of the compound of Formula IX is replaced with alkoxy, alkylamino, di- 
alkylamino, phenylthio, alkylthio, or morpholino by reacting the compound of Formula IX with an alkoxide, 
an alkylamine, a diaikylamine, phenylthiol, an alkanethiol, or morphoiine, respectively to provide a 
compound of the invention of Formula X. The reaction is carried out by heating the reactants, generally at 
reflux, in an inert solvent In order to prepare compounds of Formula X wherein R 4 is —OH, an intermediate 
of Formula VIII is heated with an acetic anhydride as shown in step (8). 

Compounds of Formula I of the invention wherein R 2 is alkanamidoalkyl are prepared by acylation of 
compounds wherein R 2 is aminoalkyl. Compounds of Formula I of the invention wherein R 2 is alkylthio or 
benzylthio are prepared by alkylation or benzylation of the corresponding mercapto compound. 

For compounds wherein R 1 of Formula I is hydroxyalkyl* the synthesis illustrated in the Reaction 
Scheme A above is preferably modified. Specifically, it is generally necessary to first block or protect the 
hydroxy group with an acyloxy group such as alkanoyloxy or benzoyloxy for step(s) (5) and/or (6) and/or 
(7), and to then remove the blocking group. Such blocking reactions are exemplified in Examples 1 19—122, 
124— 127 and 134 below. _ 

The compounds of Formula II of the invention are prepared as described in the Reaction Scheme B 
illustrated below, wherein R', R'„ R' 2 and n are as defined above. 


Reaction Scheme B 
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In Reaction Scheme B, th 4-chlor group of acomp undofF rmula XI is replaced by a 4-amin gr up 
toprovid a compound of F rmula II. Preparation of c mp unds f Formula XI has already been described 
abov In connection with step (6) f Reaction Scheme A (wherein comp unds fF rmula VIII ar r acted to 
provide c mpounds of F rmula IX). The r acti n of R acti n Schem B is carried ut in th presenc of 
5 ammonium hydroxide or, preferably, ammonia. The intermediate of Formula XI is generally heated at 125 
to 175°C under pressure for a— 24 hours. It is preferred that the reaction be conducted in a sealed reactor in 
the presence of either ammonium hydroxide or a solution of ammonia in an alkanol, such as, 15% 
ammonia in methanol. 

For compounds of Formula II wherein R', is hydroxyalkyl, the blocking reactions discussed above In 
10 connection with Reaction Scheme A may be employed to provide a compound of Formula XI wherein RS is 
a protected hydroxyalkyl group. Reaction with ammonia as described in Example 191 then provides a 
compound of Formula II. 

The bronchodilator activity of the compounds of Formula I was assessed by the measurement of 
effects on isolated tracheal spirals. This is a well-known and conventional test method. The in vitro 

15 bronchodilator activity was determined as follows: Female guinea pigs were sacrified, and each trachea 
removed and cut into a spiral strip. This strip was mounted in a constant temperature (37°C) muscle bath 
having a volume of approximately 1 5 ml. The bathing medium was Krebs-Henseleit solution. Movement of 
the tracheal strip was measured by means of an isometric transducer connected to an electric recorder. The 
bath was aerated with a mixture of 95% carbon dioxide and 5% oxygen. Contractions were induced in the 

20 strips by the addition of a suitable amount of histamine, acetylcholine or barium chloride. The amount of a 
given compound of Formula I (measured in ug/ml) required to provide greater than 75% relaxation of the 
drug induced contraction is considered an effective concentration. For comparison, a well known standard 
brochodilator aminophylline, requires concentrations of 50 |ig/ml versus histamine, 100 ug/ml versus 
acetylcholine and 10 ug/ml versus barium chloride to provide greater than 75% relaxation of the drug 

25 induced contraction. 

The compounds of Formula I may be administered to mammals in order to obtain bronchodilation. The 
compounds may be administered orally, parenterally or by inhalation. The usual effective dose will be 0.1 
to 50 mg/kg of body weight. Preferably, they are administered orally. 

The compounds of Formula I, or their pharmaceutically acceptable acid-addition salts, can be 
30 combined with conventional pharmaceutically-acceptable diluents and carriers to form such dosage forms 
as tablets, capsules, suspensions, solutions, suppositories and the like to provide useful bronchodilator 
compositions. 

The pharmaceutical carrier employed may be, for example, either a solid or liquid. Examples of solid 
carriers are lactose, terra alba, sucrose, talc, gelatin, agar, pectin, acacia, magensium stearate, stearic acid, 
35 and the like. Liquid carriers include syrup, peanut oil, olive oil, water and the like. Similarly, the carrier or 
diluent can include a time delay material well known to the art, such as glyceryl monostearate or glyceryl 
distearate, these being employed alone or, for example, in combination with a wax. 
Some of the compounds of Formula I also have antiviral activity including: 
1 ,8-dimethyl-8-fluoro-1 H-imidazo[4,5-c]quinoline, 
40 i-methyI-4-(4-morpholino)-1H-imidazo[4,5-c]quinoline, 
1 ,8-dimethyM H-imidazo[4^-clquinoline, 
1 ,8-dimethyl-2-hydroxymethyl-1 H-imidazo[4,5-c]quinoline, 

1- methyl-4-methoxy-1H-imidazo[4,5-c]quinoline, 

2- (3-aminopropyl)-1,8-dlmethyl-1H-imidazo[4,5-c]quinoline, 
45 N-(n-butyl)-1-methyl-1H-imidazo[4,5-c]quinolin-4-amlne, 

1-(2,3-dihydroxypropyl)-N-methyl-1H-imidazo[4,5-c]quinolin-4-amine, 

1- ethyl-2-methyl-1 H-imidazo[4,5-c]quinoiine, 

2- benzylthio-1-methyl-1H-imidazo[4,5-c]quinoline, 
1-isobutyl-2-mercapto-1H-imidazo[4,5-c]quinoline, 

so l-{2^-dihydroxypropyl)-4-methoxy-1H-imidazo[4,5-c]quinoline, and 
4-chloro-(4-methoxyphenyl)-1H-imidazo[4,5-c]quinoline. 
The preferred antiviral compounds of Formula I are: 
1,2-dimethyl-1H-imidazo[4,5-cJquinoline, 
1,-benzyl-2-methyl-1 H-imidazo[4,5-c]quinoline, and 
55 1 # 2,8-trimethyl-1H-imidazo[4,5-c]quinoline. 

The antiviral activity of such compounds of Formula I and the compounds of Formula II is preferably 
demonstrated using the method described generally by Kern, et al., Antimicrob. Agents Chemother. 14, 
817—823 (1978). 

This method uses female guinea pigs of 200 to 300 grams in weight, preferably 200 to 250 grams in 
60 weight. The preferred strain of pigs is Hartl y. The pigs are anesthetized with pentobarbital and methoxy- 
flurane, and are then infected with about 10 5 plaque forming units of Type II Herpes simplex virus type 
intravaginaily using a cott nswab.Typ I Herpes simpl x virus may also be used in this scr ningmeth d. 
Drugs are prepared in salin or in water using a surfactant such as "Tw en 80" (a p ly xyethyl n s rbitan 
monooleate comm rcially available fr m Emulsion Engineering, Inc., Elk Gr ve Village, lllin is). Alter- 
es natively, th compounds of formula I and II may b formulated in "PEG 400" (a polyethylene f average 
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molecular weight of about 400, commercially available fr m Uni n Carbide Corporation) or in a poly- 
ethylene glycol cream. Th drugs are applied intravaginally. for exampl , twice daily for a predetermined 
number of days, for exampl > five days. Application is initiated at a predetermined interval aft r infection 
such as one hour aft r infecti n. Virus replication can be m nitored by det rmining the am unt of virus 
s recovered with vaginal swabs taken, for example, on days 1 , 2, 3, 5 or 7 after infection. Virus is eluted from 
the swab in 1 ml of cell growth medium (Medium 199, Gibco Laboratories, Grand Island, New York) and 
virus titer is determined using cell monolayers. External lesions are scored daily for 10 days using the 
following scale: zero, no lesion; 1, redness or swelling; 2, a few small vesicles; 3, several large vesicles; 4, 
large ulcers and necrosis; 5, paralysis. Percent inhibition of lesion development is determined by 
iq comparing untreated, but infected control animals and drug treated animals. Comparison with known 
drugs such as phosphonacetic acid and acyclovir may also be undertaken. 

In the antiviral method of the invention, active compounds of Formula I and Formula II are used to 
control Type I or Type II Herpes simplex virus by applying to a population thereof an amount of a 
compound sufficient to attain said control. 
is The method of the invention is preferably used in vivo for treating infections caused by the viruses, 
especially in mammals. By "active" virus is meant non-dormant virus. The method is generally effective 
when a compound of the invention or its formulation- is administered topically (e.g., intravaginally or on the 
skin), for example, to a genital herpes infection. With some compounds of Formula I and Formula II, a 
genital herpes infection may also be treated by oral administration. For example, the compounds of 
Formula II described in Examples 175, 176, and 189, may be used to treat genital herpes infection by oral 
administration. Compounds of Formula II are also generally active against herpes infections by intra- 
peritoneal administration. However, the preferred route of administration of the compounds of Formulas I 

and ^rantivllal compounds of Formula I and Formula II are formulated for the various routes of 
25 administration in known, pharmaceutical^ acceptable vehicles such as water or polyethylene glycol, 
generally, the compound of Formula I or Formula II being present in an amount of less than about 10 /o by 
weight, and preferably about 0.1—5% by weight. Such compounds of Formula I and Formula II are 
preferably administered in water with either a surfactant such as 'Tween 80" (Registered Trade Mark) 
discussed above or cellulose. A 5% concentration of the surfactant has been found to be generally useful in 
topical, oral and intraperitoneal formulations. The presently preferred antiviral formulation for topical 
administration is a cream containing 1% by weight of the preferred antiviral compound of 1-isobutyl-1H- 
imidazo[4,5-c]quinolin-4-amine in micronized form (i.e., an average particle size of about 1—2 microns in 
diameter); 0.2% by weight of methyl paraben; 0.02% propyl paraben; 5% by weight of "Avicel CL— 61 1" (a 
colloidal form of microcrystalline cellulose which has been coprocessed with sodium carboxymethyl 
cellulose; available from FMC Corporation, Philadelphia, Pennsylvania); and 93.78% by weight of water. 
The formulation is prepared by dry-mixing the antiviral compound with the "Avicel CL— 611" (Registered 
Trade Mark), and then combining that mixture with a solution containing the methyl paraben and propyl 
paraben in the water. . 

The following examples are provided to illustrate the invention and are not intended to be limiting 

thereof. . 
Examples 128 to 131 part B and Example 168 are outside the scope of the present invention. 

Example 1 

Preparation of a Compound of Formula V 

To a stirred solution of 50.0 g (0.24 mole) of 4-chloro-3-nitroquinoline in 300 ml of tetrahydrofuran was 
added, in small portions, 52.7 g (0.72 mole) of isobytylamine. The mixture was heated at its reflux 
temperature for one hour and was then evaporated in vacuo.. Water was added to the residue, and the solid 
was separated by filtration. The solid was suspended in one liter of water, and was dissolved by the gradual 
addition of concentrated hydrochloric acid (to pH 3 to 4) followed by filtration of the solution. The filtrate 
was basified (to pH 9 to 10) by the addition of concentrated ammonium hydroxide to provide bright yellow 
4-(isobutylamino)-3-nitroquinoline, m.p. 11 a— 121°C. The structural assignment was supported by infrared 
spectral analysis. 

Example 2 

Alternative Preparation of a Compound of Formula V 

To a stirred solution of 40% aqueous methyiamine was added, in small portions, 30.0 g (0.144 mole) of 
4-chloro-3-nitroquinoline. The reaction mixture was then heated at its reflux temperature for about 0.75 
hour. After cooling, the mixture was poured in 300 ml of water. The solid was separated by filtration, and 
was then suspended in 300 ml of water. Acidification with 6N hydrochloric acid to pH 3 to 4 effected 
dissolution of most of the solid. Filtration was followed by basification of the filtrate with concentrated 
ammonium hydroxide to pH 8 to 10 to provide a yellow precipitate. The solid was separated by filtration, 
washed with water, and recrystallized fr m ethanol t provide yellow 4-methyiamino-3-nitroqumoline, 
m.p. 168— 170°C. Analysis: Caiculat d for C 10 H 9 N 3 O 2 : %C, 59.1; %H, 4.5; %N, 20.7; Found: %C, 59.0; %H, 
4 2* %N 20 8 

Using the methods of Exampl s 1 and 2, and starting with th indicated substituted quin lines and 
65 primary amines, the following compounds of F rmula V w re prepared (Table I): 


30 


35 


50 


55 


60 
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TABLE I 


Quinolin Starting 
Material of 
Formula IV 


Primary Amine 
Starting Material 


Interm diat f Formula V 
<m.p. in °C) 


4,6-dichloro-3- 
nitroquinoline 


4-chloro-3-nitro- 
quinoline 

4-chloro-3-nitro- 
quinoline 

4-chloro-3-nitro 
quinoline 

4-chloro-6-methyl 
3-nitroquinoline 


4-chloro-6-methyI- 

3- nitroquinoline 

4- chloro-6-fluoro- 

3- nitroquinoIine 

4,7-dichloro-3- 
nitroquinoline 

4- chloro-3-nitroquinoline 


4-chloro-3-nitroquinoline 


4-chloro-3-nitroquinoline 


4-chloro-3-nitroquinoline 


4-chloro-3-nitroquinoline 


methylamine 


enthanolamine 


2,3-dihydroxy- 
propylamine 


ethylamine 
methylamine 

isobutylamine 
methylamine 
isobutylamine 
aniline 

4-methoxyaniline 
4-fluoroaniline 
ammonia 
n-butylamine 


4-chloro-3-nitroquinoline 3-hydroxypropylamine 


4-chIoro-6-fluoro-2- 
methyl-3-nitroquinoline 


4-chloro-6-fluoro- 

2- methyl-3-nitroquinoiine 

4-chloro-6-fluoro-2-methyl- 

3- nitroquinoline 


4-chloro-6-fluoro-2- 
methyl-3-nitroquinoline 


2,3-dihydroxypropylamine 

ammonia 
methylamine 

b nzylamine 


6-chloro-4-methylamino- 

3- nitroquinoline 
(not taken) 

4- (2-hydroxyethylamino)- 

3- nitroquinoline 

4- (2,3-dihydroxypropyl)- 
amino)-3-nitroquinoline 
(209—211) 

4-ethylamino-3-nitro- 
quinoline (145—148) 

6-methyl-4-methylamino- 

3- nitroquinoline 
(168—171) 

4- isobutylamino-6-methyl- 
3-nitroquinoline 

6- fluoro-4-methylamino- 
3-nitroquinoiine 

7- chloro-4-isobutylamino- 
3-nitroquinoline (not taken) 

3- nitro-4-phenylamino- 
quinoline (129—132) 

4- (4-methoxyphenylamino)-3- 
nitroquinoline (136— 138) 

4-(4-fluorophenylamino)-3- 
nitroquinoline (147—151) 

4~amino-3-nitroquinoline 
(263-265) 

4-(n-butylamino)-3- 
nitroquinoline (81 — 83) 

4-(3-hydroxypropylamino)- 

3- nitroquinoline (159—162) 

4- (2^-dihydroxypropylamino)- 
6-fluoro-2-methyl-3- 
nitroquinoline (187—189) 

4-amino-6-fluoro-2-methyl- 

3- nitroquinoline (143—158) 

6-fluoro-2-methyl-4-methyl- 

amino-3-nitroquinoline 

(182—184) 

4- benzyiamino-6-fluoro- 
2-methyl-3-nitroquin line 
(171—174) 
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TABLE I 


Ex. No. 

Quinolin Starting 
Material of 
Formula IV 

Primary Amine 
Starting material 

Interm diate f Formula V 

fm n in °C\ 

vrn.p. in 

21 

4-chloro-3- 
nitroquinoline 

2-{N,N-dimethylamino)- 
ethyiamine 

4-[2-(N,N-dimethylamino)- 

etnyiaminoj-o-niiroquinuiine 

(124—145) 

22 

4-chloro-3-nitroquinoIine 

ethyl 4-amlnophenylacetate 

ethyl 4~(3'-nitro-4'-quinolinyl)- 

aminophenylacetate 

(104—106) 

23 

4-chloro-3-nitroquinoline 

4-chlorobenzylamfne 

4-(4-chlorobenzylamino)-3- 
nitroquinoline (not taken) 

24 

4-chloro-3-nitroquinoline 

2-methoxyethylamine 

4-(2-methoxyethylamino)-3- 
nltroquinoline (115—118) 

25 

4-chloro-6-methyl-3- 
nitroquinoline 

n-butylamine 

4-(n-butylamino)-6-methyl- 
3-nltroquinoline (not taken) 


Example 26 

Preparation of a Compound of Formula VI 

To a solution of 57.3 g (0.23 mole) of 4-(isobutylamino)-3-nitroquinoline (from Example 1) in 600 ml of 
ethanol was added about 2 g of platinum on charcoal, and the resulting mixture was hydrogenated on a 
Parr apparatus for three hours. Filtration followed by evaporation in vacuo provided a residue which 
gradually solified to yellow solid 3-amino-4-(isobutylamino)quinoline. 

Using the method of Example 26, and starting with the indicated intermediates of Formula V, the inter- 
mediates of Formula VI shown in Table II were prepared. In those cases where the hydrochloride is listed, it 
was obtained by first bubbling hydrogen chloride through an ethanol solution of the free amine and then 
separating the solid product by filtration. 

TABLE II 

Intermediate of Formula V Intermediate of Formula VI 

Ex. No. (Example No.) (m.p. in °C) 


27 2 3-aminr>4-(methylamino)qulnoline 

hydrochloride (294—296) 

28 3 3-amino-6-chloro-4-(methylamino)- 

quinoline (not taken) 

29 4 3-amino-4-(2-hydroxyethylamino)- 

quinoline dihydrochloride 
(282—283) 

30 5 3-amino-4-(2,3-dihydroxypropyl- 

amino)quinoline hydrochloride 
(201—204) 

31 6 3-amino-4-(ethylamlno)quinoline 

hydrochloride (226—229) 

32 7 3-amino-6-methyl-4-(methylamino)- 

quinoline hydrochloride (>300) 

33 8 3-amin -4-is butylamino-6-methyl- 

quinoline (not taken) 

34 9 3-amin -6-fluoro-4-(m thylamino)- 

quin line (not tak n) 

11 
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TABLE II 


Intermediate of Formula V 


Ex. No. (Example No.) 

35 10 

36 11 

37 12 

38 13 

39 14 

40 15 

41 16 

42 17 

43 18 

44 19 

45 20 

46 21 

47 22 

48 23 


Intermediat of Formula VI 
(m.p. in °C) 


3-amino-7-chloro-4-(isobutylamino)- 
quinoline (not taken) 

3-amino-4-phenylaminoquinoline 
(not taken) 

3-amino-4-(4-methoxyphenyl- 
aminolquinoiine (not taken) 

3-amino-4-(4-fluorophenylamino)- 
quinoline (not taken) 

3,4-diaminoquinoline (170—174) 

3-amino-4-(n-butylamino}- 
quinoline (80—83) 

3-amino-4-(3-hydroxypropylamino)- 
quinoline (not taken) 

3-amino-4-(2,3-dihydroxypropyl- 
amino)-6-fluoro-2-methylquinoline 
(tan solid) (not taken) 

3,4-diamino-6-fluoro2-methyl- 
quinoline (not taken) 

3-amino-6-fluoro-2-methyl-4- 
methylaminoquinoline (123—131) 

3-amino-4-benzylamino-6-fluoro-2- 
methylquinoline (not taken) 

3-amino-4-[2-(N,N-dimethylamino) 
ethylamino]quinoline (not taken) 

ethyl 4-(3-amino-4-quinolinyl)- 
aminophenylacetate (not taken) 

3-amino-4-(4-chlorobenzylamino)- 
quinoline (not taken) 


Example 49 

Preparation of a Compound of Formula VII 

Crude 3-amino-4-(methylamino)quinoline (0.207 mole) attained by the method of Example 26 was 
mixed with 500 ml of glacial acetic acid and 76 ml of triethyl orthoacetate, and the resulting mixture was 
heated at reflux for two hours. Evaporation provided a residue which was dissolved in 800 ml of water. The 
solution was basrfied with concentrated ammonium hydroxide. The solid was separated by filtration and 
washed with water to provide 1,2-dimethyl-1H-imidazo[4,5-c]quinoline. When a sample of this product was 
recrystallized from diethyl ether, it had a melting point of 194— 196°C. Analysis: Calculated for CaHnNg: 
%C, 73.1; %H, 5.6; %N, 21.3; Found: %C, 73.4; %H, 5.7; %N, 21.5. 

Using the method of Example 49, and starting with the indicated intermediates, carboxyiic acids and 
trialkyl orthoesters, the compounds of Formula VII shown in Table III were prepared. 
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Ex. 
No. 


Intermediat 
of Formula VI 
(Example No.) 


EP 0145 340 B1 

TABLE III 

Ortho Ester; 
Carboxlyic 
Acid 


Compound of 
Formula VII (m.p. in °C) 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


61 


62 


63 


64 


26 


28 


29 


30 


31 


32 


32 


31 


33 


34 


35 


36 


37 


38 


37 


triethyl 
orthofromate; 
formic acid 

triethyl 
orthoacetate; 
acetic acid 

triethyl 
orthoformate; 
formic acid 

triethyl 
orthoacetate; 
acetic acid 

triethy 
orthoacetate; 
acetic acid 

triethyl 
orthoformate; 
formic acid 

triethyl 
orthoacetate; 
acetic acid 

triethyl 
orthoformate 
formic acid 

triethyl 
orthoformate; 
formic acid 

triethyl 
orthoformate; 
formic acid 

triethyl 
orthoformate; 
formic acid 

triethyl 

orthoformate; 
formic acid 

triethyl 
orthoformate; 
formic acid 

triethyl 
orthoacetate; 
acetic acid 

triethyl 
orthoacetate; 
acetic acid 


1-isobutyl-1H-imidazo[4,5-c]quinoline 
(92—95) 


8-chloro-1 ,2-dimethyl-1 H-imidazot4,5-c] 
quinoline (not taken) 


1-(2-hyroxyethylM H-imidazo[4,5-c] 
quinoline (170-172) 


1-{2,3-dihydroxypropyl)-2-methyl-1H- 
imidazo[4,5-c]quinoline (232—234) 


1-ethyi-2-methyl-1 H-imidazo[4,5-c]« 
quinoline (126—129) 


1 ,8-dimethyM H-imidazo[4,5-c]- 
quinoline hydrate (180—184) 


1 ,2,8-trimethyM H-imidazo[4,5-c]- 
quinoline (220—221) 


1-ethyl-1 H-imidazo[4,5-clquinoline 
(80—82) 


1 -isobutyl-8-methyl-l H-imidazo[4,5-c]- 
quinoline (160—163) 


8-fluoro-methyl-1 H-imidazo{4,5-c]- 
quinoline hydrate (201—205) 


7-chloro-1 -isobutyl-1 H-imidazo[4,5-c]- 
quinoline (not taken) 


1-phenyMH-imidazo[4,5-c]quinoline 
(137—139) 


1-(4-methoxyphenyl)-1H-imidazo[4,5-c]- 
quinoline (150—152) 


1-(4-fluorophenyl)-2-methyMH4midazo- 
[4,5-c]quinoline (191—193) 


1-(4-meth xyph nyl)-2-m thyl-1H-imidaz 
[4,5-c]quinolin (174—176) 
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TABLE III 


Ex. 
No. 

Intermediate 
of Formula VI 
(Example No.) 

Orth Ester; 
Carboxlyic 
Acid 

Comp und of 
Formula VII (m.p. in °C) 

65 

38 

triethyl 
orthoformate; 
formic acid 

1-(4-fluorophenyl)-1Hnmidazo[4,5-c]- 
quinoline (159—161) 

66 

39 

triethyl 
orthoformate; 
formic acid 

1H-imidazo[4,5-c]quinoline hydrate 
(>250) 

67 

40 

triethyl 
orthoformate; 
formic acid 

1-(n-butyIHH-imidazo[4,5-c]quinoIine 
(not taken) 

68 

41 

triethyl 
orthoformate; 
formic acid 

1-(3-hydroxypropyl)-1H-imidazo« 
[4 f 5-c]quinoline (not taken) 

69 

27 

triethyl 
orthoformate; 
formic acid 

1-methyl-1H-imidazo[4,5-c]quinoline 
(143—145) 

70 

30 

triethyl 
orthoformate; 
formic acid 

1-(2,3-dihydroxypropyl)-1 H-imidazo- 
[4,5-c]quinoline (228—230) 

71 

26 

triethyl 
orthoacetate; 
acetic acid 

1 -isobutyl-2-methy 1-1 H-imidazo- 
[4,5-c]quinoline hydrate 
(85-88) 

72 

34 

triethyl 
orthoacetate; 
acetic acid 

1 ,2-dimethy l-8-fluoro-1 H- 

imidazo[4,5-c]quinoline 

(234-239) 

73 

47 

triethyl 
orthoformate; 
formic acid 

ethyl 4-0-1 H-imidazo[4,5-c]- 

quinoIinyDphenylacetate 

(105—109) 


Example 74 

Preparation of a Compound of Formula VIII. 

To a solution of a 9.3 g (0.0413 mole) of 1-isobutyMH-imidazo[4,5-c]quinoIine (from Example 50) in 
150 ml of acetic acid was added 1.5 equivalents (0.062 mole) of 30% hydrogen peroxide. The mixture was 
heated at 65— 70°C for one day, and was then evaporated. The residue was neutralised with saturated 
sodium bicarbonate solution and the resulting mixture was extracted with dichloromethane. The extracts 
were dried, then evaporated to provide a residue which solidified gradually to yellow solid 1-isobutyl-1H- 
imidazo[4,5-c]quinolin-5-oxide. This product was recrystallized twice from ethyl acetate to give a green 
solid, m.p. 211— 213°C. Analysis: Calculated for C^H^NaO: %C, 69.7; %H, 6.3; %N, 17.4; Found: %C, 69.7; 
%H, 6.3; %N, 17.1. 

Using the method of Example 74, and starting with the indicated intermediates, the compounds of 
Formula VIII shown in Table IV were prepared. 
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TABLE IV 

Compound of 
Ex. Formula VII Compound of 

No. (Example No.) Fo rmula VHI (m.p. in °C) 

75 51 8-chloro-1 i ,2-dimethy 1-1 H-imidazo[4,5-c]- 

quinolin-5-oxide (not taken) 

76 128 1-benzyM H-imidazo[4,5-c]quinolin-5- 
(PartC) oxide (241—251) 

77 1 29 1 -cyclohexylmethyl-1 H-imidazo[4,5-cl- 
(Part C) quinolin-5-oxide (224—226, dec.) 

78 54 1-ethyl-2-methyM H-imidazo(4,5-cl- 

quinolin-5-oxide (220—222) 

79 55 1 ,8-dimethyM H-imidazo[4,5-c]quinolin- 

5-oxide (265—268) 

80 56 1 ,2,8-trimethyM H-imidazo[4,5-c]quin- 

olin-5-oxide (not taken) 

81 57 1 -ethyl-1 H-imidazo[4,5-c]quinolin-5- 

oxide (not taken) 

82 58 1 -isobutyl-8-methyM H-imidazoI4,5«c]- 

quinolin-5-oxide (not taken) 

83 59 8-fluoro-methyl-1H-imidazo[4,5-c]- 

quinolin-5-oxide (not taken) 

84 60 7-chlon>lHsobutyl-1Hnmidazo[4,5-c]- 

quinolin-5-oxide (not taken) 

85 61 1-phenyMH-imidazo[4,5-c]- 

quinolin-5-oxide (222—225) 

86 62 1 -(4-methoxyphenyl)-1 H-imidazo(4,5-c|- 

quinolin-5-oxide (245-247) 

87 63 1 -<4-fluorophenyl)-2-meth yl-1 H-imidazo- 

(4,5-c]quinolin-5-oxide (245—248) 

88 64 1-(4-methoxyphenyl)-2-methyl-1 H-imidazo- 

[4,5-c]quinolin-5-oxide (211—213) 

89 65 v(4-fluorophenylMH-imdazo[4,5-c]- 

quinolin-5-oxide (257—259) 

90 66 1 H-imidazo[4 f 5-c]quinolln-5-oxide (not taken) 

91 170 2-methyl-M2-(phenyl)ethyl])-1 H-imidazo- 

[4,5-c|quinolin-5-oxide (204—206) 

92 49 1 ,2-dimethyM H-imidazo{4,5-clquinolin- 

5-oxide (234—237) 

93 69 1-methyl-1H-imidazo(4,5lquinolin-5-oxide (241—244) 

94 73 ethyl 4-(1-1H-imidazo[4,5-c]quinolin-5- 

oxidelphenylacetate (not taken) 

95 71 1-isobutyl«2-methyi-1H-imidazo[4,5-c]- 

quinolin-5-oxide (214—216) 

96 72 1 ,2-dimethyl-8-fluoro-1 H-imidazo(4,5-c]- 

quinolin-5-oxide (not taken) 
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Example 97 

Preparation of a Compound of Formula IX 

A mixture of 9.95 g (0.0412 m le) of 1-isobutyMH-imidazo[4,5-c]quinolin-5-oxide (from Example 74) 
and 100 ml of phosphorus oxychloride was heated at its r flux temperature for 2.5 hours, and was then 

5 cooled and poured into ice with stirring. Basification (to pH 9—10) with 50% aqueous sodium hydroxide 
solution was followed by extraction with dichloromethane. The extracts were dried over sodium chloride 
and sodium bicarbonate, and then evaporated to provide a solid residue. A sample of the residue was 
recrystallised from diethyl ether to provide 4-chloro-1-isobutyl-1H-Imida2o[4,5-clquinoline, m.p. 
134^136°C. Analysis: Calculated for C, 4 Hi7CIN 3 : %C, 64.7; %H r 5.4; %N, 16.2; Found: %C, 64.3; %H, 5.3; 

10 %N, 16.3. 

Using the method of Example 97, and starting with the indicated compounds of Formula VIII, the 
compounds of Formula IX were prepared. 

TABLE V 

;5 Compound of 

Ex. Formula VIII Compound of 

No. (Example No.) Formula IX (m.p. in °C) 

98 92 4-chloro-1 ,2-dimethyM H-imidazo[4,5-cl- 
20 quinoline (19&— 200) 

99 75 4,8-dichloro-1,2-dimethyl-1 H-imidazo- 

[4,5-c]quinoline (not taken) 

25 10 Q 76 1-benzyl-4-chloro-1H-imdazo[4,5-c]- 

quinoline (160—167) 

101 77 4-chloro-1-cyclohexylmethyl-1H- 

imidazo[4,5-c]quinoline (176—179) 


30 

1 02 78 4-chloro-1 -ethyl-2-methyl-1 H-imidazo- 

[4,5-c]quinoline (170—172) 

103 79 4-chloro-1,8-dimethyl-1Hnmidazo[4,5-cl- 
35 quinoline (233—237) 

104 80 4-chloro-1 ,2,8-trimethyM H-imidazo- 

[4,5-clquinoline (243—247) 

40 105 81 4<hloro-1-ethyl-1H-imidazo[4,5-c]- 

quinoline (not taken) 

106 82 4-chloro-1-isobutyl-8-methyl-1H-imidazo- 

[4,5-c]quinoline (202—205) 

45 

107 83 4-chloro-8-f1uoro-1-methyl-1H-imidazo- 

[4,5-c]quinoline (not taken) 

108 84 4,7-dichloro-1-isobutyl-1H-imidazo[4,5-cl- 
so quinoline (not taken) 

1 09 85 4-chloro-1-phenyl-1 H-imidazo[4,5-c] 

quinoline (not taken) 

55 110 86 4-chloro-1-(4-methoxyphenylMH-imidazo- 

[4,5-c]quinoline (210—212) 

111 87 4-chloro-1-(4-fluorophenyl)-2-methyl-1 H- 
imidazo[4,5-c]quinoline (295—297) 

112 88 4-chloro-1-(4-meth xyphenyl)-2-methyl-1H- 
imidazo[4 f 5-c]quin line (211 — 213) 


60 


113 89 4-chloro-(4-flu r phenyl)-1H-imidazo- 

55 ' [4,5-c]quin line (248— 250) 
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TABLE V 


5 

Ex. 
No. 

Compound of 
Formula VIII 
(Example No.) 

Compound of 
Formula IX (m.p. in °C) 


114 

131 
PartD 

4-chioro-1-[2-(phenyl)ethyl]-1H-imidazo- 
[4,5-clquinoiine (176-188) 

10 

115 

93 

4-ch loro-1 -methyl-1 H-im idazo[4,5-c]- 
quinoline (179—181) 

15 

116 

165 
Part B 

1 -benzyl-4-chloro-2-methy 1-1 H- 
imidazo[4,5-c]quinoline (216—218) 

117 

95 

4-chloro-1-isobutyl-2-methyl-1Hnmldazo- 
[4,5-c]quinoline (152—155) 

20 

118 

96 

4-chloro-1 ,2-dimethyl-8-fluoro-1 H- 
imidazo-[4,5-c]quinoline (not taken) 


Example 119 

To a stirred, cold (5°C) mixture of 29.1 g (0.136 mole) of 1.(2-hydroxYethyl)OH-imidazo[4 f 5K3]quinoline 
25 (from Example 52) and 500 ml of pyridine was added, in small portions, 23.9 g (0.17 mole) of benzoyl 
chloride. The mixture was permitted to warm to about 20°C slowly, and was then stirred for eighteen hours 
at 20°C. The solution was evaporated, and water was added to the residue. The solid was separated by 
filtration, washed with water and recyrstallized from a 50:50 ethyl acetate/hexane mixture. Recrystallization 
from ethyl acetate and again from ethanol provided white crystals of H2-benzoyoxyethyl)-1H-imidazo[4,5- 
30 clquinoline, m.p. 149-151X. Analysis: Calculated for C 19 H l5 N 3 0 2 : %C, 71.9; %H, 4.8; %N, 13,2; Found: 
%C, 71.8; %H, 4.6; %N, 13.2 

Example 120 

A mixture of 67.5g (0.213 mole) of 1-(2-benzoyloxyethyl)-1H-imidazo[4,5-clquinoline (from Example 
35 1 1 9), 36.3 g (0.32 mole) of 30% hydrogen peroxide and 450 ml of glacial acetic add was heated at 65°C for 
two days with stirring. The solution was then evaporated in vacuo, and the residue was added to water. The 
mixture was neutralized with aqueous sodium hydroxide solution and sodium bicarbonate. The solid was 
separated by filtration, washed with water and recrystallized from methanol to provide tan solid 1-(2- 
benzoyloxyethyl)-1H-imidazo[4,5-clquinolin-5-oxide. 

40 

Example 121 

A mixture of 50 g (0.15 mole) of 1-(2-benzoyloxyethyl)-1H-imidazo[4,5-c]quinolin-5-oxide (from 
Example 120) and 200 ml of phosphorus oxychloride was heated for two hours on a steam bath. The 
mixture was then partially evaporated in vacuo. The mixture was then poured over ice and the solution was 
45 neutralized with sodium hydroxide. The product was separated by filtration, dissolved in dichloromethane, 
and the solution was washed with aqueous sodium bicarbonate solution and then dried. Evaporation 
provided a solid which was recrystallized from a 50:50 methanol: dichloromethane solution to provide 
white l-(2-benzoyloxyethyl)-4-chloro-1H-imidazo[4,5-c]quinoline, m.p. 186— 190°C. Analysis: Calculated for 
C 19 H 14 CIN 3 0 2 : %C, 64.9; %H, 4.0; %N, 12.0; Found: %C, 64.8; %H, 3.8; %N, 12.1 

50 

Example 122 

A mixture of 25.3 g (0.072 mole) of l.(2-benzoyloxyethyl)-4-chloro-1H-imidazo[4,5-c]quinoline (from 
Example 1 21 ) and 500 ml of 10% ammonia in methanol was stirred at about 20°C for three days, and was 
55 filtered and then evaporated to low volume. The slurry was mixed with diethyl ether, and the solid was 
separated by filtration, washed with ether and recrystallized from methanol to provide white crystals of 4- 
chloro-1-(2-hydroxyethyl)-1H-imidazo[4,5-c]quinoline, m.p. 185— 187°C. Analysis: Calcurated for 
C 12 H 10 CIN 3 O: %C, 58.2; %H, 4.1; %N, 17.0; Found: %C, 58.0; %H, 4.0; %N, 17.3. 

60 Example 123 

To a solution of 3.0 g (0.013 mole) f 1-isobutyl-lH-imidazo[4,5-c]quinoline (from Example 50) in 
150 ml of ethanol was added hydrogen chloride gas. After stirring f r about on hour th s lid 1-isobutyl- 
1H-imidazo[4,5-c]quinoline hydrochloride hydrate was s parated by filtration and recrystalliz d from 
ethanol to provide off-white crystals, m.p. 227— 229°C, Analysis: Calculated for C 14 H 15 N3-HCI-H 2 Q: %C, 

65 60.1; %H, 6.5; %N, 15.0; Found: %C, 60.2; %H, 6.2; %N, 15.4. 
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Example 124 

Part A 

Using the method of Example 119, benzoyl chloride was reacted with 1-{2,3-dihydroxypropyl)-1H- 
imidazo[4,5-c]quinoline {from Example 70) to provid 1-{2,3-dibenzoyloxypropyl)-1H-imidazot4,5- 
cjquinoline. 

Part B 

The crude product from Part A was reacted with hydrogen peroxide according to the method of 
Example 120 to provide l-(2 r 3-dibenzoyloxypropyl)-1H-imidazo[4,5-c]quinolin-5-oxide as a pale yellow 
solid, the melting point of crude material being 73— 82°C. 

Part The product from Part B was reacted with phosphorous oxychloride according to the method of 
Example 121 to provide 4-chloro-1-(2,3-dibenzoyloxypropyl)-1H-imidazo[4,5-c]quinoline, m.p. 162— 165°C 
after recrystallization from ethanol. Analysis: Calculated for C^HzoCINaO*: %C f 66.7; %H, 4.1; %N, 8.6; 
Found: %C, 66.3; %H, 3.9; %N, 8.4. 

Part D 

Hydrolysis of the product from Part C according to the method of Example 122 provides 4<hloro-1- 
(2^-dihydroxypropyl)-1H-imidazo[4,5-c]quinotine. 

Example 125 

Part A k . . . 

1-(2^-Dihydroxypropyl)-1H-imidazo[4,5-c]quinoline {from Example 70) was reacted with excess acetic 
anhydride to provide 1-(2 f 3-diacetoxypropyl)-1H-imidazo[4,5-c]quinoline. 

Part B 

The product of Part A was reacted with hydrogen peroxide according to the method of Example 120 to 
provide 1-{2,3-diacetoxypropyl)-1H-imidazo[4,5-c]quinoline-5-oxide as a brownish-yellow solid, the 
melting point of the crude material being 84— 96°C. 

Part The product of Part B was reacted with phosphorus oxychloride according to the method of Example 
121 to provide 4-chloro-1-{2^-diacetoxypropyl)-1H-imidazo[4,5«H;]-quinoline. 

Part D 

The product of Part C was hydrolyzed according to the method of Example 122 to provide 4-chioro-1- 
(2,3-dihydroxypropyl)-1H-imidazo[4,5-c]quinoline. Recrystallization from ethanol provided product, m.p. 
223— 225°C. Analysis: Calculated for C 13 H 12 CIN 3 0 2 : %C, 56.2, %H, 4.4; %N, 15.1 ; Found: %C, 55.8, %H, 4.3; 
%IM, 15.1. 

Example 126 

To a stirred solution of 4.0 g (0.0117 mole) of 1-(2,3-diacetoxypropyl)-1H-imidazo[4,5-clquinolin-5- 
oxide (from Example 125, Part B) in 50 ml of methanol was added about 12 drops of 25% sodium 
methoxide solution. After one hour the product was collected by filtration, washed with methanol and 
recrystallized from ethanol to provide 1-(2,3-dihydroxypropyl)-1H-imidazot4,5-c]quinolin-5-oxide, m.p. 
240— 242°C. Analysis: Calculated for C^NgC^: %C, 60.2; %H, 5.1; %N, 16.2; Found: %C, 60.0; %H, 5.0; 
%N, 15.8. 

Example 127 

Excess acetic anhydride (100 ml) was refluxed for 0.5 hour with 1-(2,3-dihydroxypropyl)-2-methyl-1H- 
imidazo[4,5-c]quinoline (from Example 53) to provide 1-(2,3-diacetoxypropyl)-2-methyl-1H-imidazo[4,5- 
clquinoline. This product was reacted with hydrogen peroxide using the method of Example 120 to provide 
1-{2,3-diacetoxypropyl)-2-methyl-1H-imidazo[4,5-c]quinolin-5-oxide as a yellow solid. This crude product 
was reacted with phosphorous oxychloride according to the method of Example 121 to provide the product 
4-chtoro-(2,3-diacetoxypropyl)-2-methyl-1H-lmidazo[4,5-c]quinoIine. This product was dissolved in 
methanol saturated with ammonia, and the solution was stirred for three days. The product obtained was 
4-chloro-H2^-dihydroxypropyl)-2-methyl-1H-imidazo[4,5-c]quinoline. 


Exampl 128 

Part A 

Using the m thod of Example 1, benzylamine and 4-chloro-3-nitr quinoline were reacted to provide 4- 
benzylamino-3-nitroquinoline. The structural assignment for the crude product (m.p. 178— 196°C) was 
supported by infrared spectral analysis. 
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PartB ... . 

Using the method of Exampl 26, 42.2 g (0.15 m le) of 4-b nzylamin -3-nitroqum line was reduced t 
provide 3-amino-4-(benzylamino)quinoline as a tan solid. 

5 Part C 

To the product from Part B was added 48.7 g (0.5 mole) of diethoxymethyl acetate and the mixture was 
heated on a steam bath for one hour, and was then maintained at reflux for 0.5 hour. The solution was 
added to a stirred excess of concentrated ammonium hydroxide. The solid was separated by filtration and 
washed sequentially with water, 10:1 diethyl ethanethanol and 1:1 hexanerdiethyl ether. Recrystallization 
w from isopropanol provided pale yellow needles of 1-benzyl-1H-imidazo[4,5-c]quinoline, m.p, 179— 181°C. 
Analysis: Calculated for C 17 H 13 N 3 : %C, 78.7; %H, 5.1; %N, 16.2; Found: %C, 78.6; %H, 4.8; %N, 16.3. 

Example 129 

15 Pa,t A mixture of 26.1 g (0.125 mole) of ^chloro-3-nitroquinoline, 16.4 g (0.1275 mole) of 95% cyclohexyl- 
methylamine and 16.5 g (0.125 mole) of 95% diisopropyl ethylamine in 300 ml of tetrahydrofuran was 
heated on a steam bath for 0.5 hour. The solution was evaporated and the residue was slurried in methanol, 
filtered and washed with methanol. Recrystallization from methanol provided yellow platelets of 4-cyclo- 
hexylmethylamino-3-nitroquinoline, m.p. 140— 142°C. Analysis: Calculated for C^H^NaOa: %C, 67.3; %H, 

20 6.7; %N, 14.7; Found: %C, 67.3; %H, 6.6; %N, 14.7. 

PartB . 

Using the method of Example 26, 17 g (0.60 mole) of 4-cyclohexylmethylamino-3-nitroqujnolme was 
reduced to provide 3-amino-4-cyclohexylmethylaminoquinoline. 

25 

Part C 

The crude product from Part B was heated at reflux for 2.5 hours in 250 ml of 98% formic acid to 
provide 1-cyclohexylmethyl-1H-imidazo[4,5-c]quinoline as a pale yellow solid. 

30 Example 130 

Using the method of Example 1, 4-chloro-3-nitroquinoline was reacted with 4-chlorobenzylamine^to 
provide yellow solid 4-(4-chiorobenzylamino)-3-nitroquinoline, melting point of crude product 168— 173°C. 

Example 131 

35 Part A 

Using the method of Example 1, 4-chloro-3-nitroquinoline was reacted with 2-(phenyl)ethylamine to 
provide yellow solid 3-nitro-4-[2-(phenyl)ethylaminolquinoline, the melting point of the crude product 
being 174— 180°C. 

40 Part B 

Using the method of Example 26, 3-nitro-4-l2-(phenyl)ethylamino]quinoline from Part A was reduced 
to provide 3-amino-4-[2-(phenyl)ethylamino]quinoline. 

Part C f m • i 

45 Using the method of Example 49, 3-amino-4-[2-(phenyl)ethylamino]quinoline was reacted with tnethyl 
orthoformate and formic acid to provide 1-[2-(phenyl)ethyl]-1H-imidazo[4,5-c]quinoline, m.p. 105— 108°C. 

Part D 

Using the method of Example 74, M2-(phenyl)ethylaminoMH-imidazo[4,5-clquinohne was converted 
so to yellow solid 1-[2-(phenyl)ethyl]-1H.imidazo(4 / 5-c]quinolin-5-oxide, melting point of crude product, 
73-95°C. 

Example 132 

To a solution of 4.0 g (0.0155 mole) of 1-isobutyl-2-mercapto-1H-imidazo[4,5-c]quinoline (from 
Example 165, Part B) in 40 ml of methanol was added 3.7 g of 25% sodium methoxide in methanol, 

55 followed by the addition of 2.4 g (0.0171 mole) of methyl iodide. The solution was heated on a steam bath 
for 0.5 hour, and was then evaporated. Water was added to the residue and the mixture was extracted with 
dichloromethane. The extracts were washed with water, dried over sodium chloride and evaporated. The 
residue was dissolved in diethyl ether and the mixture was saturated with hydrogen chloride. The 
precipitate was separated by filtration, washed with ether, and recrystallized from a mixture of ethanol and 

60 ether to provid 1-isobutyl-2-methyithio-1H-imidazo(4,5-c]quinoline hydrochl rid , m.p. 214— 216°C. 
Analysis: Calculated for C 1S H 17 N 3 S HCI: %C, 58.5; %H,5.9; %N, 13.7; Found: %C, 57.9; %H, 5.7; %N, 13.7. 

Example 133 

A sample of 2-(3-aminopropyl)-1,8-dimethyl-1H-imdazo[4,5-c]quinoline hydrochloride (from Example 
65 148) was dissolved in water. Exc ss sodium hydroxide was added to neutralize the hydrochloric acid and 
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then excess acetic anhydride was added. The precipitate was separated by filtration, washed with water, 
and recrystallized from water t provid 2-{3.acetamidopropyl)-1,8.dimethy|.1H-imidazo[4^clqu«n line, 
m.p. 213-215°C. Analysis: Calculated for C^H^O: %C, 68.9; %H, 6.8; %N, 18.9; Found: %C, 68.8; /oH, 
6.8; %N, 19.0. 

Example 134 

A mixture of 2.7 g (0.0080 mole) of 1-(2,3-diacetoxypropyl)-1H-imidazo[4,5-c]quinolin-5-oxide (from 
Example 125, Part B) and 50 ml of acetic anhydride was heated at its reflux temperature for one hour. The 
solution was evaporated and the residue was mixed with 65 ml of methanol. The mixture was basified I (to 
pH 9-10) with 25% sodium methoxide in methanol. The precipitate was separated by filtration, washed 
with methanol and recrystallized twice from methanol. The product was 1.(2^ihYdroxypropyl)-4- 
hydroxy-1H-imidazo[4,5-clquinoline hydrate, m.p. 214-217^ Analysis: Calculated for 
C; 3 H 13 N 3 O3.0.5OH 2 O: %C, 58.2; %H, 5.3; %N, 15.7; Found: %C, 57.7; %H, 4.9; %N, 15.5. 

Example 135 

Using the method of Example 134, l^-dimethyMH-imidazo^S-clquinolin-S-oxide (from Example 92) 
was reacted with acetic anhydride to provide 1,2-dimethyl^hydroxy-1H-im^ m.p. 
>300°C. Analysis: Calculated for C 12 H in N 3 0: %C, 67.7; %H, 5.2; %N, 19.7; Found: %C, 67.1 ; %H, 5.1 ; % N, 
19.5. 

Example 136 

Using the method of Example 134, l.(4-methoxyphenyl)-1H-imidazo[4,5-c]quinolin-5-oxide (from 
Example 86) was reacted with acetic anhydride to provide 4-hydroxy-1-(4-methoxyphenyl)-1 H-imidazo[4,5- 
clquinoline m.p. >300°C after recrystallization from N,N-dimethylformamide. Analysis: Calculated for 
C 17 H 13 N 3 0 2 : %C, 70.1; %H, 4.5; %N f 14.4; Found: %C, 70.0; %H, 4.4; %N, 14.5. 

Example 137 

Using the method of Example 134, H2-hydroxyethyl)-1H-imidazo[4,5-c]quinolin-5-oxide prepared by 
hydrolysis of the compound of Example 120 was reacted with acetic anhydride to provide 4-hydroxy-1-(2- 
hydroxyethyl)-1H-imidazo[4,5-clquinoline. . nw9P . 

The compound 4-hydroxy-1 -{2-hydroxyethyl)-1 H-[4,5-c]quinoline was found to have m.p. >300°C after 
recrystallization from N,N-dimethylformamide. Analysis: Calculated for C 12 H ni N 3 0 2 : %C, 62.9; %H, 4.8; 
%N, 18.7; Found: %C, 62.7; %H, 4.7; %N, 18.3. 

Example 138 

A mixture of 2.2 g (0.0115) of 3,4-diamino-6-fluoro-2-methylquinoline (from Example 43) and 50 ml of 
95% formic acid was heated at its reflux temperature for two hours, and was then evaporated. Water 
(100 ml) was added to the residue, and the mixture was basified with 50% aqueous sodium hydroxide 
solution to pH 9 to 10. The precipitate formed was separated by filtration and washed with water. 
Recrystallization from ethanol provided white solid 8-fluoro-4-methyl-1H-imidazo[4,5-c]quinoline hydrate, 
m.p. >250°C. Analysis: Calculated for C^HeFIVHaO: %C, 60.3; %H, 4.6; %N, 19.2; Found: %C, 60.1; %H, 
4.7; %N, 18.5. 

Example 139 

Using the method of Example 138, 3-amino-4-(2^-dihydroxypropylamino)-6-fIuoro-2-methylquinoline 
(from Example 42) was reacted with formic acid to provide 1-(2>dihydroxypropyl)-8-fluoro-4-methyl-1H- 
imidazo[4,5-c]quinoline hydrate, m.p. 237— 239°C. Analysis: Calculated for d 4 H 14 FN 3 0 2 -H 2 0: %C, 57.3; 
%H, 5.5; %N, 14.3; Found: %C, 57.6; %H, 5.4; %IM, 14.4. 

Example 140 

Using the method of Example 138, 3-amino-4-benzylamino-6-fluoro-2-methylquinoline (from Example 
45) was reacted with formic acid to provide 1-benzyl-8-fluoro-4-methyl-1H-imidazo[4,5-c]quinoIine hydrate, 
m.p. 178-181°C. Analysis: Calculated for C l8 H 14 FN 3 -0.25H 2 O: %C, 73.1; %H, 4.9; %N, 14.2; Found: %C, 
73.0; %H, 4.7; %N, 14.3. 

Example 141 

Using the method of Example 138, 3-amino-6-fluoro-2-methyl-4-methylaminoquinoline (from example 
44) was reacted with formic acid to provide 1,4-dimethyl-8-fluoro-1H-imidazo[4,5-c]quinoline, m.p. 
184— 186°C. Analysis: Calculated for C^oFNg; %C, 67.0; %H, 4.7; %N, 19.5; Found: %C, 66.6; %H, 4.4; 
%N, 19.7. 

Example 142 

Using the method of Example 138, 3-amino-4-[2-(N,N-dimethylamino)ethylaminolquinoline (from 
Exampl 46) was reacted with formic acid to provide 1-[2-(N,N-dimethylamino)ethyl]-1H-imidazo[4,5- 
cjquinoline. The product was diss Ived in ethan I and hydr g n chloride was bubbled into the solution. 
The precipitat was s parated by filtration, washed with thanol and recrystalliz d from ethan I. Th 
product was 1-[2-(N,N-dimethylamino)ethylMH-imidazo[4 f 5-c]quinoline trihydr chl ride hydrat , m.p. 
>250°C, Analysis: Calculated forC 14 H 16 N 4 .3HC|.H 2 Q: %C, 45.8; %H, 5.5; %N, 15.3; Found: %C,46.0; %H, 
5.2; %N, 15.5. 
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Example 143 

Using the method of Example 1, 4-chl ro-3-nitroquinoline was reacted with 4-aminophenylacetic acid 
in N,N-dimethylformamide in th presenc of triethylamine t provid N-(3-nitro-4-quinolinyl)-4-amino- 
phenylacetic acid. This acid was reduced using the meth d f Exampi 26 to pr vide N-(3-amin -4- 
quinolinyl)-4-aminophenyiacetic acid. This diamine was then reacted with formic acid using the method of 
Example 136 to provide 1-(4-carboxymethylphenyl)-1H-imidazo[4,5-c]quinoline. Recrystallization from 
methanol provided solid of m.p. 236— 240°C. Analysis: Calculated for C 18 H l3 N 3 0 2 : %C, 71.3; %H f 4.3; %N, 
13.9; Found: %C, 70.8; %H, 4.3; %N, 13.7. 

Example 144 

A mixture of 4.5 g (0.020 mole) of 3-amino-6-methyl-4-(methylamino)quino1ine hydrochloride (from 
Example 32), 3.8 g (0.050 mole) of glycolic acid and 75 ml of 4N hydrochloric acid was heated at its reflux 
temperature for two hours. The solution was cooled, and 50% aqueous sodium hydroxide was then added 
to make the solution slightly basic. The precipitate was separated by filtration and washed with water. The 
solid was redissolved in dilute hydrochloric acid and reprecipitated with ammonium hydroxide to provide 
l^-dimethyl^-hydroxymethyl-IH-imidazoW^-clquinoline hydrochloride hydrate. Analysis: Calculated for 
C l3 H 13 N 3 0-HCI-H 2 0: %C, 55.4; %H, 5.7; %N, 14.9; Found: %C, 55.2; %H, 5.6; %N, 15.5. 

Example 145 

A mixture of 4.5 g (0.0201 mole) of 3-amino-6-methyl-4-(methylamino)quinoline hydrochloride (from 
Example 32), 9.1 g (0.080 mole) of trifluoroacetic acid and 100 ml of 4N hydrochloric acid was heated at Its 
reflux temperature for three hours. The solution was cooled and basified with ammonium hydroxide. The 
precipitate was separated by filtration and washed with water. Recrystallization from isopropanol provided 
1,8-dimethyl-2-trifiuoromethyl-1H-imidazo[4,5-c]quinoline, m.p. 220— 223°C. Analysis: Calculated for 
C 13 H, 0 F 3 N 3 : %C, 58.9; %H, 3.8; %N, 15.8; Found: %C, 58.6; %H, 3.7; %N, 16.2. 

Example 146 

Using the method of Example 145, 3,4-diaminoquinoline (from Example 39) was reacted with 
trifluoroacetic acid to provide 2-trffiuoromethyl-1H-imidazo[4,5-c]quinoline, m.p. 252— 254°C. Analysis: 
Calculated for Cut^N,: %C, 55.7; %H, 2.5; %N, 17.7; Found: %C, 55.3; %H, 2.3; %N, 18.2. 

Example 147 

To a solution of 6.6 g (0.041 mole) of 3,4-diaminoquinoline (from Example 39), 2.0 ml of glacial acetic 
acid, 35 cc of ethanol and 35 ml of water was added 9.3 g (0.045 mole) of N-canbomethoxy-S-methyl- 
isothiourea, and the mixture was heated at its reflux temperature for two hours. Evaporation provided a 
residue which was suspended in ethanol, separated by filtration and washed with water. Recrystallization 
from ethanol provided methyl 1H-imidazo[4,5-c]quinolin-2-carbamate hydrate, m.p. >250°C. Analysis: 
Calculated for C 12 H n0 N 4 O 2 -0.75H 2 O: %C, 56.4; %H, 4.5; %N, 21.9; Found: %C, 56.1; %H, 4.4; %N, 22.4. 

Example 148 

A mixture of 5.8 g (0.026 mole) of 3-amino-6-methyl-4~(methylamino)quinoline (the hydrochloride salt 
of which having been obtained in Example 321,4.1 g (0.040 mole) of 4-aminobutyric acid and 100 ml of 4N 
hydrochloric acid was heated at its reflux temperature for about 65 hours. The solution was cooled and 
diluted to 500 ml total volume with isopropanol. The precipitate was separated by filtration, and then 
recrystallized from aqueous isopropanol to provide yellow crystals of 2-(3-aminopropyl)-1,8-dimethyl-1H- 
imidazo[4,5-c]quinoline dihydrochloride, m.p. >300°C. Analysis: Calculated for C 16 H, 8 N 4 -2HCI: %C, 55.0; 
%H, 6.2; %N, 17.1; Found: %C, 54.3; %H, 6.2; %N, 17.1. 

Example 149 

Using the method of Example 148, 3,4-diaminoquinoline (from Example 39) was reacted with glacial 
acetic acid to provide 2-methyl-1H-imidazo[4,5-c]quinoline as a white solid, crude m.p. 119— 123°C. 

Example 150 

Using the method of Example 148, 3-amino-4-(methylamino)quinoline (the hydrochloride salt of which 
having been obtained in Example 27) was reacted with isobutyric acid to provide 2-isopropyM -methyl- 1H- 
imidazo[4,5-c]quinoline. The crude product was dissolved in ethyl acetate and an excess of concentrated 
hydrochloric acid was added. The precipitate was separated by filtration and recrystallized from ethanol to 
provide 2-isopropyl-1-methyl-1H-imidazo[4,5-c]quinoline hydrochloride, m.p. 260— 263X. This salt was 
suspended in water and the mixture was basified (pH 8—10) with 50% aqueous sodium hydroxide. The 
solid was separated by filtration, washed with water and recrystallized from hexane to provide the free 
base as the hydrate, m.p. 76— 81°C. Analysis: Calculated f r C 14 H 15 N 3 -0.25H 2 O: %C, 73.2; %H, 6.8; %N, 
18.3; F und: %C, 73.0; %H, 7.0; %N, 18.4. 

Exampi 151 

Using th method f Exampi 74, 1,4-dim thyl-8-fluor -1H-imidazo[4,5-c]quinoiine (from Example 
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141) was reacted with hydr gen per xide t pr vide 1.4-dim thyW-fluoro-1H-imidazot4 ( ^c]quinolin-5- 
0^1 m p 24^2^0 Salysis: Calculated for C 12 H l0 FN 3 0: %C. 62.3; %H. 4.4; %N, 18.2; Found: %C, 
62.7; %H, 4.3; %N, 18.3. 

. Example 152 

A mixture of 2.0 g (0.0068 mole) of 1-benzyl-4-chloro-1 H-imidazo[4^c]quinoline (f rom Example M 00) 
and 25 ml of morpholine was heated at its reflux temperature for one hour The solut.on was evaporated, 
and 30 ml of water was added to the residue. The solid which did not d.ssolve was sep ra ted by fi lira ion, 
washed with water and recrystallized from ethanoL The product obtained I was ^™fW^P™™£ 
w 1H-imidazo[4,5-clquinoline hydrate, m.p. 160-162"C. Analys.s: Calculated for C^H^O-O^O. %C, 
72 a- %H 5 9- %N 16.1: Found: %C, 72.1; %H, 5.8; %N, 16.0. 

Us ng 'he gene'rarmeSod exemplified in Example 152, and starting with morpholine and the .ndjcated 
interstate of Formula IX,. compounds of the invention of Formula X shown m Table VI were prepared. 


15 



TABLE VI 


Ex. 
No. 

Intermediate of 

Formula IX 
(Example No.) 

Product of Formula X 
(melting point in °C) 

20 

153 

115 

1-methyl-4«<4-morpholino)-1H- 
imidazo-[4,5-c]quinoline (207—209) 

25 

154 

103 

1 ,8-dimethyl-4-(4-morpholino)-1 H- 

imidazo[4,5-c]qutnoline 

(250—256) 


Example 155 

30 A mixture of 40% aqueous methylamine (25 ml) and 5.0 g (0.023 mole) of 4**^+™fWWr 
imidazo[4,5-clquinoline (from Example 115) was placed in a metal pressure reactor and heated al : 112 Ctor 
about 16 hours. After cooling, the solid was separated by filtration, washed wrth water dned and 
recrystallized from ethanol to provide N.l^imemyl-IH-imidazo^lqu.^lin-^mme, m p. 216-218T. 
Analysis: Calculated for C, 2 H 12 N 4 : %C. 67.9; %H, 5.7; %N, 26^1; Found: %C 673; %HJ *6; %N 26A 

as Using the method of Example 155, the following compounds of Examples 156 and 157 were prepared. 

Example 156 

N f N,1-trimethyl-1H-imidazo[43-clquinolin-4-amine (m.p. 162— 164°C) 

45 Example 157 

1-(2,3-dihydroxypropyl)-N-methyl-1H-imidazo[4,5-clquinolin-4-amine (m.p. 201— 203°C). 

Example 158 

A mixture of 3.6 g (0.0116 mole) of 4-chloro-1-(4-methoxyphenyl)-1H-imidazo[4,5-c]quinoline from 
45 Example 110), 25.1 g (0.116 mole) of 25% sodium methoxide in methanol and 50 ml of methanol was 
heated its reflux temperature for one hour. Evaporation provided a residue which was diluted with 75 ml of 
water. The precipitate was separated by filtration, washed with water and recrystallized from ethanol to 
provide 4-methoxy-1-(4-methoxyphenyl)-1H-imidazo[4,5-c]quinoline, m.p. 180-182X. Analysis: 
Calculated for C 18 H ls N,O a : %C, 70.8; %H, 5.0; %N, 13.8; Found: %C, 70.6; %H, 5.0; %N, 13.9. 


Example 159 

Using the method of Example 158, 4-chloro-1-methyl-1H-imldazo[4,5-c]quinoline (from Example 115) 
was reacted with sodium methoxide to provide 4-methoxy-1-methyl-1H-imidazo^[4,5<lquinol.ne, mefbng 
point after recrystallization from ethyl acetate 160-162°C. Analysis: Calculated for C^H^sO: AC, 67.6; 
55 %H, 5.2; %N, 19.7; Found: %C, 67.3; %H, 5.0; %N, 19.8. 

Example 160 

Using the method of Example 158. 4^hloro-1-(2,3^ihydroxypropyl)-1H-imidazo[4 f 5-c]quinol.ne (from 
Example 125, Part D) was reacted with sodium methoxide to provide 1-(2,3^ihydroxypropyl)-4-methoxy- 
so 1H-imidazo[4.5-c]quinoline. m.p. 214-216°C after recrystallizati n from isopr pan I. Analysis: Calculated 
for C 14 H 1S N30 3 : %C, 61.5; %H, 5.5; %N, 15.4; Found: %C, 61.3; %H, 5.5; %N, 15.4. 

Example 161 

Toamixtur of24.75g (0.1145 m I ) of 25% sodium meth xide in methanol and 100 m '°f e ^" olwas 
65 added 8.5 g (0.1374 mole) of ethanethiol, foil wed by the addition of 5.0 g (0.0229 mole) of 4-chloro-1- 
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methyMH-imidazo[4,5-c]quinoline (from Exampl 115). The mixture was heated at its reflux temperatur 
for one hour, and was then evaporated. Water was added to th residue and the solid obtained was 
separated by filtration and washed with water. Recrystallization from ethyl acetate provided y II w crystals 
of 4-ethylthio-1-m thyl-1H-imidazo[4,5-c]quino!ine, m.p. 112— 115°C. Analysis: Calculat d for d 3 H 13 N 3 S: 
s %C, 64.2; %H, 5.4; %N, 17.3; Found: %C, 64.4; %H, 5.3; %N, 17.6. 

Example 162 

Using the general procedure of Example 161, and substituting thiopheno! for ethanethiol, 4-chloro-1- 
methyl-1H-imidazo[4,5-c]quinoline (from Example 115) was converted to 1-methyl-4-phenylthio-1H. 
to imidazo[4,5-c]quinoline, m.p. 213— 215°C after recrystallization from ethyl acetate. Analysis: Calculated for 
C 17 H 13 N 3 S: %C, 70.1; %H, 4.5; %N, 14.4; Found: %C, 69.8; %H, 4.3; %N, 14.7. 

Example 163 

To a solution of 4.4 g (0.071 mole) of 1-isobutyl-2-mercapto-1H-imidazo[4 f 5-c]quinoline (from Example 
165, Part B below) in 45 ml of methanol and was added 4.1 g (0.0188) of 25% sodium methoxide in 
methanol, then 2.4 g (0.0188 mole) of benzyl chloride. The solution was heated at reflux for 0.5 hour, then 
evaporated. Water was added to the residue, and the mixture was extracted with dichloromethane. The 
extracts were dried over sodium chloride, and then evaporated. The residue was dissolved in diethyl ether, 
and the solution was saturated with hydrogen chloride. The precipitate was separated by filtration, washed 
with ether and recrystallized from a mixture of ethanol and diethyl ether to provide 2-benzylth io-1 -«so b utyl- 
1H-imidazo[4,5-clquinoline hydrochloride, m.p. 205— 207°C. Analysis: Calculated for C 21 H 21 N 3 S-HCI: /oC, 
65.7; %H, 5.8; %N, 10.9; Found: %C, 65.4; %H, 5.6; %N, 10.9. 

Example 164 

25 Using the method of Example 163, 2-mercapto-1-methyMH-imidazo[4,5-c]quinoline (from Example 
166 below) was reacted with benzyl chloride to provide 2-benzylthio-1-methyl-1H-imidazot4 f 5-c]qumoIme. 
Recrystallization first from isopropanol then from ethanol provided solid product, m.p. W0-183C. 
Analysis: Calculated for C 18 H 16 N 3 S: %C, 70.8; %H, 5.0; %N, 13.8. Found: %C, 70.3; %H, 4.7; %N, 13.7. 

30 Example 165 

Pa!t To a solution of 15.0 g (0.0612 mole) of 4-isobutylamino-3-nitroquinoline (from Example 1) in ethanol 
was added about 0.5 g of 5% platinum on charcoal, and the mixture was hydrogenated on a Parr apparatus 
at about 20°C. The mixture was filtered to provide a solution of 3-amino-4-(isobutylamino)quinoline. 

35 

To the solution from Part A was added first 1 0 ml of carbon disulfide, and then 4,6 g (0.07 mole) of 85% 
potassium hydroxide. The solution was heated on a steam bath for two hours, and was evaporated to near 
dryness. The residue was dissolved in water, the solution acidified to pH 5 to 6 with glacial acetic acid and 
40 the precipitate separated by filtration and washed with water. Recrystallization from ethanol provided 
yellow 1-isobutyl-2-mercapto-1H-imidazo[4,5-c]quinoline, m.p. >300°C. Analysis: Calculated for 
C U H 1S N 3 S: %C, 65.3; %H, 5.9; %N, 16.3; Found: %C, 64.8; %H, 5.7; %N, 16.3. 

Example 166 

Using the method of Example 165, 4-methylamino-3-nitroquinoline (from Example 2) was converted to 
2-mercapto-1-methyl-1H-imidazo[4,5-c]quinoline. 

Example 167 

Part A 

Using the method of Example 49, 3-amino-4-(benzylamino)quinoline (from Example 128, Part B), was 
reacted with triethyl orthoacetate and acetic acid to provide 1-benzyl-2-methyl-1H-imidazo[4,5-c]qumolme 
hydrate, m.p. 145-147°C. Analysis: Calculated for C 18 H 15 N 3 -2.25H 2 0: %C, 68.9; %H, 6.3; %N, 13.4; Found: 
%C, 69.2; %H, 6.0; %N, 13.4. 

55 Part B ^ me thod of Example 74, 1-benzyl-2-methyl-1H4midazo[4,5-c]quinoline was converted to 1- 
benzyl-2-methyl-1H.imidazo[4,5-c]quinolin-5-oxide hydrate, m.p. 193— 196°C. Analysis: Calculated for 
C 18 H 13 N 3 0-2.25H 2 0: %C, 65.6; %H, 6.0; %N, 12.7; Found: %C, 65.4; %H, 5.7; %N, 12.5. 

60 Example 168 

To a solution of 5.7 g (0.30 mole) f 3-hydr xy-4-nitr quin line in 50 ml f N,N-dim thylf rmamide 
was added 9.3 g (0.60 mole) of phosphorus oxychl ride. The solution was heated on a steam bath for 5 
minutes, then poured with stirring into 200 ml of 40% aqueous methylamin . Th mixture was h ated on a 
steam bath f r fifteen minutes, then dilut d with 200 ml of wat r. The solid was s parat d by filtration, then 

65 diss ived in dilute hydrochl ric acid. The solution was filt redandth filtrate was basified with ammonium 
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hydroxide. The solid precipitate was separated by filtration, washed with water and dried to provide yellow 
solid 4-methylamino-3-nitroquin line, m.p. 167— 171°C. 

Exampl 169 

5 To a solution of 4.8 g (0.0311 mole) of phosphorus oxychloride in 20 ml of N,N-dimethylformamide 
was added, in small portions, 5.0 g (0.207 mole) of 1-isobutyl-1H-imidazo[4,5-c]quinoline-5-oxide. The 
solution was stirred for 15 minutes at 20°C, then heated on a steam bath for 15 minutes. The solution was 
cooled to 20°C, then poured into stirred ice. The solution was basified to pH 8 with concentrated 
ammonium hydroxide. The yellow solid precipitate was separated by filtration, washed sequentially with 

10 water and diethyl ether, and dried to provide 4-chloro-1-isobutyl-1H-imidazo[4 # 5-c]quinoline hydrate, m.p. 
103— 107°C. RecrystalHzation twice from ethyl acetate with drying provided 4-chloro-1-isobutyl-1H- 
imidazo[4,5-c]quinoline, m.p. 135— 137°C. Analysis: Calculated for C 14 H 14 CIN 3 : %C, 64.7; %H, 5.4; %N, 
16.2; Found: %C, 64.6; %H, 5.5; %N, 16.1. 

7 5 Example 170 

Using the method of Example 49, 3-amino^[2-(phenyl)ethylamino]quinoline (from Example 131, Part 
B) was reacted with triethyl orthoacetate and acetic acid to provide 2-methyl-1-[2-(phenyl)ethyl]-1H- 
imidazo[4,5-c]quinoline. 

20 Example 171 

Using the method of Example 158, 4-chloro-1-isobutyl-1H-imidazo[4,5-c]quinoline (from Example 97) 
was reacted with sodium methoxide to provide 1-isobutyl-4-methoxy-1H-imidazo[4,5-c]quinoline, melting 
point 111— 114°C after sequential recrystallizations from aqueous ethanol and diethyl ether. Analysis: 
Calculated for C^H^O: %C, 70.6; %H, 6.7; %N, 16.5; Found: %C, 70.6; %H, 6.7; %N, 16.5. 

25 

Example 172 

Using the method of Example 134, 1-isobutyMH-imidazo[4,5-c]quinolin-5-oxide (from Example 74) 
was reacted with acetic anhydride to provide 4-hydroxy-1-isobutyi-1H-imidazo[4 # 5-c]quinoline, m.p. 
30 >300 q C after recrystallization from N,N-dimethylformamide. Analysis: Calculated for C l4 H 15 N 3 0: %C, 69.7; 
%H, 6.3; %N, 17.4; Found: %C, 69.8; %H, 6.4; %N, 17.6. 

Example 173 

Part A 

35 Using the method of Example 26, 4-(4-chlorobenzylamino)-3-nitroquinoline (from Example 23) was 
reduced to provide 3-amino-4-(4-chlorobenzyiamino)quinoline. 

PartB 

The product from Part A was reacted with triethyl orthoacetate and acetic acid using the method of 
40 Example 49 to provide 1-(4-chlorobenzyD-2-methyl-1H-imidazo[4,5-c)quinoline, m.p. 183— 185°C. 


Example 174 

Using the general method exemplified in Example 152, 4-chloro-1-methyMH-imidazo[4,5-c]quinoline 
45 (from Example 1 15) was reacted with n-butylamine to provide N-butyl-1-methyM H~imidazo[4,5-clquinolin- 
4-amine, m.p. 98— 100°C. 

Example 175 

Preparation of a Compound of Formula II 

so A mixture of 4.0 g (0.0154 mole) of 4-chloro-1-isobutyM H-imidazo[4,5-c]quinoline (from Example 97) 
and 25 cc of concentrated ammonium hydroxide was placed in a metal bomb and heated at 150°Cfor about 
16 hours. After cooling the solid was separated by filtration, washed with water and recrystallized from 
ethanol to provide white crystals of 1-isobutyl-1H-imidazo[4,5-c]quinolin-4-amine, m.p. 288— 291°C. 
Recrystallization from N,N-dimethylformamide is preferred. Analysis: Calculated for C 14 H ie N 4 : %C, 70.0; 

55 %H, 6.7; %N, 23.3; Found: %C, 69.3; %H, 6.6; %N, 23.2. 

Example 176 

Alternative Preparation of a Compound of Formula II 

A mixture of 2.0 g (0.00863 mole) of 4-chloro-1,2-dimethyl-1H-imidazo[4,5-cIquinoline (from Example 
60 98) and 30 ml of 15% ammonia in methanol was heat d in a steel bomb for 18 hours at 155°C. The bomb 
was cooled, and the solid was separated by filtrati n, washed with ethanol and recrystallized fr m ethan I 
t pr vide white needles of 1,2-dim thyl-1H-imidazo[4,5-c]quin lin-4-amin , m.p. 288— 290°C. Analysis: 
Calculated for C 12 H 12 N 4 : %C, 67.9; %H, 5.7; %N, 26.4; Found: %C, 67.6; %H, 5.4; %N, 26.3. 

Using the general method exemplified in Examples 175 and 176 c mpounds of the invention of 
65 Formula II shown in Table VII were prepared. 


24 


EP 0145 340 B1 


TABLE VII 

Int rmediate 
Ex. F rmula XI Product of 
No. (Example No.) Formula II (m.p. in °C) 


177 103 1,8-dimethyMH-imidazo[4,5-c]- 

quinolin-4-amine (305—309) 

178 125, 1-(2,3-dihydroxypropyl)-1H- 
Part D imidazol4,5-clquinolin-4-amine 

(228—230) 

1 79 1 04 1 ,2,8-trimethyl-1 H-imidazo[4,5-c]- 

quinolin-4-amine (>250) 

1 80 1 06 1 -isobutyl-8-methyl-1 H-imidazo- 

[4,5-clquinolin-4-amine hydrate 
(206—208) 

181 115 1-methyMH-imidazo[4,5-clquinolin- 

4-amine (270—272) 

1 82 1 09 1 -phenyl-1 H-imidazo[4,5-c]quinolin- 

4-amine (278-280) 

1 83 110 1 -(4-methoxyphenyl )-1 H-imidazo[4,5-c]- 

quinolin-4-amine (286—288) 

184 112 1-(4-methoxyphenyl)-2-methyl-1H- 

imidazo[4,5-c]quinolin-4-amine 
(263—265) 

185 111 1-(4-fIuorophenyl)-2-methyl-1 H- 

imidazo[4,5-c]quinolin-4~amine 
(296—299) 

186 113 1-(4-fluorophenyl)-1 H-imidazo- 

[4,5-c]quinolin-4-amine 
(296—293) 

187 99 8-chloro-1,2-dimethyl-1H-imidazo- 

[4,5-clquinolin-4-amine 
(283—286) 

188 108 7-chloro-1-isobuty!-1H-lmidazo- 

[4,5-c]quinolin-4-amine hydrate 
(211—214) 

1 89 117 1 -isobutyl-2-methyl-1 H-imidazo- 

[4,5-clquinoiin-4-amine 
(200—202) 

1 90 118 1 ,2-dimethyl-8-fluoro-1 H-imidazo- 

[4,5-c]quinolin-4-amine hydrate 
(262—264) 


Example 191 

A mixture of 1.3 g (0.0037 mole) of 1-(2-benzoyloxyethyl)-4-chloro-1H-lmldazol4 f 5-clquinoline (from 
Example 121) in 60 ml of m than I was saturated with about 10 g of amm nia gas. The mixture was h ated 
at 150°C in a steel bomb for ten hours. The mixture was evap rated, and th residue was slurri din diethyl 
ether and filt red. The solid btained was slurried in methanoiic hydrochloric acid t provide ff-whit solid 
1-(2-hydroxyethyl)-1H-imidaz [4,5-c]quinolin-4-amine hydrochlorid hydrate, m.p. >250°C. Analysis: 
Calculated forC 12 H 12 N 4 0*HCI-1.25H 2 0: %C, 50.2; %H, 5.4; %N, 19.5; Found: %C, 50.2; %H, 5.2; %N, 19.1. 
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Example 192 

Using the method of Example 176, 1-benzyl-4-chloro-1H-imida2o[4,5-c]quinoline (from Exampl 100) 
was reacted with ammonia t provide whit solid 1-benzyMH-imidaz [4,5-c]quinolin^-amine after 
recrystallization from N,N-dimethylformamide, m.p. 257— 259°C. Analysis: Calculat d for C 17 H 14 N 4 : /oC, 
74.4; %H, 5.1; %N, 20.4; Found: %C, 74.3; %H, 5.4; %N, 20.5. 

Example 193 

Using the method of Example 176, 4-chloro-1-cycfohexYlmethyl-1H-imidazo[4,5-c]quinoline (from 
Example 101) was aminated to provide solid 1-cyclohexYlmethyl-1H-imidazo[4,5-c]quinohn-4-amine 
hydrate. Analysis: Calculated for C 17 H 20 N 4 -H 2 O: %C, 68.4; %H, 7.4; %N, 18.8; Found: %C, 68.2; %H, 7.4; 
%N, 18.5. 

Example 194 

Using the method of Example 176, l-benzyl-4-chloro-2-methyl-1H-imidazo[4,5-c]quinoline (from 
Example 116) was aminated to provide 1-benzyl-2-methyl-1H-imidazo[4 f 5-c]quinolin-4-amine f m.p. 
279— 282°C after recrystallization from N,N-dimethylformamide. Analysis: Calculated for G, 4 H n6 N 4 : %C, 
75.0; %H, 5.6; %N, 19.4; Found: %C, 74.5; %H, 5.5; %N, 19.5. 

Example 195 

A mixture of 4.0 g (0.016 mole) of 4-chloro-1-(2-hydroxyethyl)-1HHmidazo[4,5-c]quinollne (from 
Example 122) and 30 ml of 10% ammonia in methanol was heated in a steel bomb for 12 hours at 150°C. 
The resulting solid was separated from the cooled mixture by filtration, and was washed sequentially with 
water and methanol. The air-dried solid was recrystallized from N,IM-dimethylformamide to provide white 
solid 1-(2-hydroxyethyl)-1H-imidazo[4,5-c]quinolin-4-amine, m.p. 260— 262°C. Analysis: Calculated for 
C 12 H 12 N 4 0: %C, 63.1; %H, 5.3; %N, 24.5; Found: %C, 63.0; %H, 5.2; %N, 24.3. 

Example 196 

Alternative Preparation of a Compound of Formula II 

A mixture of 6.0 g (0.023 mole) of 4-chloro-1-isobutyMH-imidazo[4,5-clquinolme (from Example 97) 
and 30 ml of 20% ammonia in methanol was heated in a steel bomb for 18 hours at 150°C. The bomb was 
cooled, and the solid was separated by filtration, washed with methanol and recrystallized from N,N- 
dimethylformamide to provide 1-isobutyl-1H-imidazot4,5-clquinolin-4-amine, m.p. 292— 294°C. Analysis: 
Calculated for C 14 H 16 N 4 : %C, 70.0; %H, 6.7; %N, 23.3; Found: %C, 69.9; %H, 6.7; %N f 23.6. 

Example 197 

Step (1) 

To a solution of 22.5 g (0.0823 mole) of 4-(n-hexyl)amino-3-nitroquinoline in 300 ml of toluene was 
added about 1 .0 g of 5% platinum on charcoal and the mixture was hydrogenated on a Paar apparatus for 
1.5 hours. Filtration followed by evaporation in vacuo provided a residue of 3-amino-4-(n-hexyl)ammo- 
quinoline as an orange solid. Thin layer chromatographic analysis of the product on silica gel, eluting with 
methanol, showed one spot at R, = 0.73 and a trace at R f = 0.35. 

Step (2) 

The crude reaction product obtained by the method of Step (1 ) above from 22.5 g of 4-(n-hexyl)amino- 
3-nitroquinoline was mixed with 17.1 (0.1152 mole) of triethyl orthoformate and the mixture was heated at 
1 30°C for 2.5 hours. Evaporation provided a residue which was analyzed by thin layer chromatography on a 
silica gel plate, eluting with methanol. One spot was detected at R< = 0.8. A small sample of the residue was 
recrystallized once from diethyl ether to provide solid 1-(n-hexyl)-1H-imidazo[4,5-c]quinoline, m.p. 
75-77*C. Analysis: Calculated for C 16 H 19 N 3 : %C, 75.85; %H, 7.55; %N, 16.6; Found: %C, 75.7; %H, 7.7; 
%N, 16.7. 

StGP The crude reaction product from Step (2) above was diluted with 1 25 ml of glacial acetic acid and 1 4.0 g 
(0.1235 mole) of 30% hydrogen peroxide, and the mixture was heated at a bath temperature of 70°C for 22 
hours. The glacial acetic acid was removed by adding heptane and by then effecting an azeotropic 
distillation. The residue was diluted and neutralized with saturated sodium bicarbonate solution. The solid 
obtained was separated by filtration, washed with water, slurried in diethyl ether, separated by filtration 
and dried. Recrystallization from ethyl acetate provided 11.8g of solid 1-<n-hexyl)-1H-imidazo[4,5- 
clquinolin-5-oxide, m.p. 153 — 158°C. 

Step (4) 

To a mixtur f 6.1 ml (0.0657 m le) of phosphorus oxychlorid and 80 ml of N,N-dimethylformamid 
was added gradually, with cooling to 10— 20°C, 11.8 g (0.0438 m le) of 1-(n-h xylMH-imidaz [1,5- 
c]quinolin-5-oxid . Th soluti n was allow d to stand at 20°C f r 15 minutes, and was then heated on a 
steam bath for 30 minutes. Th soluti n was cooled and poured over ice with stirring. To th mixture was 
added concentrated ammonium hydr xide t adjust the pH to 8 1 9. The s lid was separat d by filtration, 
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wash d sequentially with wat r and diethyl ether, and dried. Recrystallization of a small portion of product 
from 1:1 ethyl acetate:hexan provided whit solid 4-chl ro-1-(n-hexyl-1H-imidaz [4,5-c]quinoline, m.p. 
106— 108°C. Analysis: Calculated for C 16 H 18 CIN 3 : %C, 66.8; %H, 6.3; %N, 14.6; Found: %C, 66.8; %H, 6.1; 
%N, 14.4. 

5 

Step (5) 

A mixture of 8.9 g (0.0308 mole) of 4-chloro-1-<n-hexyl)-1H-imidazo[4,5-c]quinoline and 75 ml of 20% 
ammonia in methanol was placed in a metal bomb and heated at 1 50°C for about 8 hours. After cooling, the 
solid was separated by filtration, washed with methanol and recrystallized from ethanol. The product was 
70 white solid 1-(n-hexyl)-1H-imidazo[4,5-c]quinolin-4-amine f m.p. 18&— 191°C. Analysis: Calculated for 
C 16 H 20 N 4 : %C, 71.6; %H, 7.5; %N, 20.9; Found: %C, 71.4; %H, 7.4; %N, 21.0. 

Using the method of Example 1 and/or 2, and starting with the indicated substituted quinolines and 
primary amines, the following compounds of Formula V were prepared (Table VIII). 
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Example 203 

Using the method of Exampl 197, Step (1), 6J-dimethoxy^-isobutylamino.3-nitroquinohne was 
reduced to 3-amino-6,7-dimethoxY-4-isobutylaminoquin lin , m.p. 159— 161°C. 

Using the method of Exampl 197, Step (1), various intermediates of F rmula V wer r duced to 
provide 3-aminoquinolines of Formula VI. These intermediates of Formula VI (usually crude) were cycl.zed 
using the method of Example 197, Step (2), to provide the intermediates of Formula VII shown in Table IX. 
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Using the method of Example 197, step (3), intermediate compounds of Formula VIII shown In Tabl 
were prepared. 

TABLE X 

Intermediate 
Ex. of Formula VII 

No. (Example No.) Intermediate of Formula VIII (m.p. in °C) 

213 204 i-(4-chloroben2yl)-2-methyl-1H-imidazo[4,5-c]quinolin-5-oxide (251—253) 


214 67 1-(n-butyl)-1H-imidazo[4,5-c]quinolin-5-oxide (161—163) 

215 205 Mn-hexyll^-methyl-IH-imidazoKS-clquinolln-S-oxide (138—148 crude) 

216 206 2-isobutyl-1-methyl-1H-imidazo[4 / 5-c]quinolin-5-oxide (202—204) 

217 207 l-(n-octyl)-1H-imidazo[4 f 5-c]quinolin-5-oxide (86—90) 

218 208 1,2-diisobutyl-1H-imidazot4,5-c]quinolin-5-oxide (153—156) 

219 209 2-isobutyl-1-[2-(phenyl)ethYlHH-imidazo[4,5-c]quinolin-5-oxide 

(158—160) 

220 210 1-[1-(phenyl)ethyl]-1 H-imidazo[4,5-c]quinolin-5-oxide (not taken), 

yellow solid, satisfactory elemental analysis 

221 21 1 1-(1 ( 3-dimethylbutyl)-1H-imidazo[4,5-c]quinolin-5-oxide (not taken), 

light orange solid 

222 212 7,8-dimethoxy-1-isobutyl-1H-imidazo[4,5-c]quinolin-5-oxide (not taken) 


Using the method of Example 197, Step (4), intermediate compounds of Formula IX shown in Table 
were prepared. 

TABLE XI 

Intermediate 


Ex. 
No. 

of Formula VIII 
(Example No.) 

Intermediate of Formula IX (m.p. In °C) 

223 

91 

4-chloro-2-methyl-1-{2-(phenyl)ethyl]-1H-imidazo[4,5-cJquinoiine 
(138—140) 

224 

213 

1-(4-chlorobenzyl)-4K:hIoro-2-methyl-1H-imidazo[4,5-c]quinoline 
(240—242) 

225 

214 

1-(n-butylM-chloro-1H-imidazo[4,5-c]quinoline (122—124) 

226 

215 

4-chloro-1-(n-hexyl)-2-methyl-1H-imidazo[4>c]quinoline (119—121) 

227 

216 

4-chloro-2-isobutyl-1 -methyl-1 H-im idazo[4,5-c]quinoline (1 58— 1 60) 

228 

217 

4-chioro-1-(n-octylH H-imidazo[4,5-c]quinoline (86—90) 

229 

218 

4-chloro-1,2-diisobutyi-1H-imidazo[4,5-c]quinoline (137—139) 

230 

219 

4-chloro-2-isobutyl-1-[2-(phenyl)ethyl]-1H-imidazo[4,5-c]quinoline 
(151—153) 

231 

220 

4-chloro-1-[1-(phenyl)ethyl]-1H-imidazo[4,5-c]quinoline (not taken), 
white solid, satisfactory elemental analysis 

232 

211 

4-chloro-1-(1,3-dimethylbutyl)-1H-imidazo[4,5-clquinoline (111—114) 

233 

212 

4-chioro-7,8-dimethoxy-1-isobutyl-1H-imidaz [4,5-c]qu incline (185—188) 
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Using the general method exemplified in Example 197, St p (5), c mpounds f the invention 
Formula II shown in Table XII w re prepared. 

TABLE XII 



Ex. 
No. 

intermediate 
of Formula IX 
(example no.) 

PrrtHurf nf Fnrmnla II fm n in °C) 

10 

234 


i^th\it.%mftthvl.lH-imidazor4 5-c1auinolin-4-amine (274 — 276) 


235 


o_ m pthvl-1 -f2-( ohen vl)ethvl1-1 H-imidazo[4,5-c]quinolin-4-amine 
(188—190) 

15 

236 

224 

1-(4-chlorobenzyl)-2-methyl-1H-imidazo[4 # 5-c]quinolin-4-amine 
(>300) 


237 

225 

1-(n-butyl)-1 H-imidazo[4,5-c]quinolin-4-amine (274—276) 

20 

238 

114 

1-t2-(phenyl)ethyll-1H-imidazot4,5-c]quino!in-4-amine (199—201) 


239 

226 

1-{n-hexyl)-2-methyl-1 H-imidazo[4,5-c]quinolin-4-amine (189—191 ) 


240 

227 

2-isobutyl-1-methyl-1H-imidazo[4 / 5-c]quinolin-4-amine (222—224) 

25 

241 

228 

1-(n-octyl)-1H-imidazo[4,5-c]quinolin-4-amine (127—129) 


242 

229 

1 ,2-diisobutyM H-imidazo[4,5<]quinolin-4-amine (191—193) 

30 

243 

230 

2-isobutyl-1 -U-tphenyUethylM H-imidazo[4,5-c]quinolin-4-amine 
hydrate (232—235) 


244 

231 

1-[1-(phenyl)ethyl]-1H-imidazo[4>5-c]quinolin-4-amine (217—221) 

35 

245 

232 

1-(1,3«Kmethylbutyl)-1 H-imidazo[4,5-cJquinolin-4-amine (1 58—1 61 ) 


Example 246 

To a solution of 3.5 g (0.0116 mole) of 2-methyl.1-[2-(phenyi)ethyl]-1H-imidazo[4,5-clqulnolin-4-amine 
40 in 30 ml of ethanol was added 1.2 g (0.0127 mole) of methanesulfonic acid. The mixture was heated on a . 
steam bath for 30 minutes, the ethanol was removed by evaporation in vacuo and the residue was 
recrystallized from ethanol. The product was white solid 2-methyl-1 -[2-( phenyl ^Ml-1H-im»aazo[4 r 5- 
c]quinolin-4-amine methanesulfonate, m.p. 287— 289°C. Analysis: Calculated for C 19 H 18 N4'CH3S0 3 H: /oC, 
60.3; %H, 5.6; %N, 14.1; Found: %C, 60.1; %H, 5.3; %N, 14.0. 
45 Additional salts of the invention prepared by reaction of the amine with acids in ethanol as desenbed 
above were: 

1-isobutyMH-imidazo[4,5-c]quinolin-4-amine hydrochloride, m.p. >300°C. 
1-isobutyl-1H-imidazo[4,5-c]quinolin-4-amine nitrate salt, m.p. 260— 262°C (dec.) 
1-isobutyl-1H-imidazo[4,5-c]quinolin-4-amine methanesulfonate hydrate, m.p. 203r— 205°C. 
50 Vn-hexyl-1 H-imidazo[4,5-c]quinolin-4-amine hydrochloride, m.p. 288— 291°C. 
1,2-diisobutyl-1H-imidazo[4,5-c]quinoline-4-amine hydrochloride hydrate. 

Example 247 

To 70 ml of acetic anhydride was added 13.0 g (0.0539 mole) of 1-isobutyl-1 H-imidazo[4,5-c]quinolin-5- 
55 oxide. The solution was heated on a steam bath for 10 minutes, then allowed to cool. The precipitate was 
separated by filtration, washed with ethanol, and dried. Recrystallization from N,N-dimethylformamide 
provided 4-hydroxy-1-isobutyl-1H-imidazo[4,5-c]quinoline, m.p. >300°C. Analysis: Calculated for 
C 14 H 15 N 3 0: %C, 69.7; %H, 6.3; %N, 17.4; Found: %C, 69.8; %H, 6.4; %N, 17.6. 

60 Example 248 

To a mixture of 0.5 g (0.0021 mole) of 1-isobutyl-1H-lmidazo[4,5-c]quinolin-4-amin and 25 ml of 4N- 
hydrochloric acid was added 2.2 g (0.031 5 mole) of sodium nitrit .Themixtur wash ated on a steam bath 
for 0.5 hour, and was th n allowed toco I.C ncentrat damm niumhydr xid was added to adjust the pH 
f the solution to 8 to 9. The precipitate was separated by filtration, washed with water and dried. 
65 Recrystallizati n from N,N-dimethylformamid provide white s lid 1-isobutyl-1H-imidaz [4,5-c]quin ltn-4- 
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ol, m.p. >300°C. The identity of the product as that of Exampl 247 was confirmed by infrared spectral 
analysis and thin layer chromatography on silica gel, eluting with methanol. El mental analysis of th 
product was excel! nt for the assigned structure. 

5 Example 249 

Step (A) 

To 50.0 g (0.269 mole) of 4-hydroxy-3-nitroquinoline in 300 ml of /V,/V-dimethylformamide in a 500 ml 
erlenmeyer flask was added, gradually, 44.3 g (0.2892 mole) of phosphorus oxychloride. The resulting 
mixture was heated on a steam bath for about 15 minutes, and was then poured onto ice with stirring. After 

w neutralization with saturated sodium bicarbonate solution, the resulting light-colored solid was separated 
by filtration and washed sequentially with a saturated sodium bicarbonate solution and water. The solid 
was dissolved in methylene chloride and the solution obtained was dried over sodium chloride, filtered and 
transferred to a 2 I erlenmeyer flask. Triethylamine (159.6 g, 1.577 moles) was added at one time, followed 
by the slow addition of 21 .2 g (0.2892 mole) of isobutylamine. After the isobutylamine had been added, the 

15 mixture was heated on a steam bath for about 30 minutes. The methylene chloride was removed by rotary 
evaporation. Water was added to the residue obtained, and concentrated hydrochloric acid was 
subsequently added to dissolve the residue. The solution was filtered, and the filtrate was brought to pH 
8—9 with concentrated ammonium hydroxide. The resulting yellow solid was filtered, washed with water, 
and dried to provide 73.4 g of crude 4-tsobutylamino-3-nitroquinoline, m.p. 114— 118°C. The product was 

20 further purified by recrystallization from ethanol. 

Step (B) 

4-isobutylamino-3-nitroquinoline (31.5 g, 0.1284 moles) from Step (A) above, was dissolved in 300 ml 
of toluene, and 1 g of 5% platinum on carbon was added thereto. The resulting mixture was hydrogenated 
25 on a Parr apparatus for one and one-half hours. The mixture was then heated and filtered. Toluene was 
removed from the filtrate by rotary evaporation to provide 27.8 g of crude 3-amino-4-(isobutyl- 
amino)quinoline. Recrystallization twice from ethyl acetate/hexane provided 18.8 g of purified product, 
m .p. 98— 100°C. Analysis: Calculated for C 13 H 17 N 3 : %C,72.5; %H,8.0; %N, 19.5; Found: %C,73.2; %H,7.8; 
%N, 19.7. 

30 

Step (C) 

To 10.0 g (0.0464 mole) of 3-amino-4-(isobutylamino)quinoline (from Step (B) above) was added 9.0 g 
(0.0604 mole) of triethyl orthoformate, and the mixture was heated at 125— 130°C for three hours. The 
mixture was then allowed to cool to room temperature, and 30 ml of glacial acetic acid and 7.9 g 

35 (0.0696 mole) of 30% hydrogen peroxide solution were added thereto. The resulting mixture was heated at 
68— 70°C in an oil bath for about 24 hours. The glacial acetic acid was removed by azetropic distillation 
using heptane as the co-solvent. Saturated sodium bicarbonate solution was added to the residue to bring 
it to neutrality. The beige solid which precipitated was filtered, washed with water, and dried to provide 
10.0 g of crude product 1-tsobutyl-1H-imidazo[4,5-clquinolin-5-oxide. This solid was slurried in a small 

40 amount of cold acetone, and was then separated by filtration, washed and dried to provide 6.2 g of purified 
product having a m.p. of 205— 209°C. 

Step (D) 

To 40 ml of cold /V,/V-dimethylformamide (10— 20°C) was added slowly 5.9 g (0.0385 mole) of 
4$ phosphorus oxychloride with swirling, the temperature of the mixture being maintained at 10— 20°C. 1- 
isobutyl-1H-imidazo[4,5-c]quinolin-5-oxide (6.2 g; 0.0257 mole) from Step (C) above was added gradually 
with swirling and cooling. After addition was complete, the solution was allowed to stand at room 
temperature for about 30 minutes with occasional swirling. The solution was then heated on a steam bath 
for thirty minutes. After allowing it to cool, the solution was poured onto ice with stirring, and the resulting 
so mixture was brought to pH 8—9 with concentrated ammonium hydroxide. The resulting off-white solid was 
filtered, washed with water, rinsed with ether, and dried to provide 6.0 g of crude 4-chloro-1-isobutyl«1H- 
imidazo[4,5-c]quinoline having a m.p. of 135 — 138°C. 

Step (E) 

55 A mixture of 6.0 g (0.0231 mole) of 4-chloro-1-isobutyl-1H-imidazo[4,5-c]quinolinefrom Step(D) above 
and 30 ml of 20% ammonia in methanol was heated in a steel bomb for about 8 hours at about 145°C. The 
bomb was allowed to stand overnight at room temperature. The bomb was then cooled in an ice bath, and 
the solid therein was filtered, washed with methanol, and dried. Recrystallization from /V^V-dimethyl- 
formamide provided 4.1 g of 1-isobutyl-1H-imidazo[4,5-c]quinoiin-4-amine, m.p. 288^-291°C. 

60 
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Claims 

1. A compound of the formula 



wherein R, is selected from the group consisting of hydrogen, alkyl of one to ten carbon atoms (including 
cyclic alkyl), hydroxyalkyl of one to six carbon atoms, benzyl, (phenyl)ethyl and phenyl, said benzyl, 
(phenyl)ethyl or phenyl substituent being optionally substituted on the benzene nng by one or two 
moieties independently selected from the group consisting of alkyl of one to four carbon atoms, alkyl 
alkanoate wherein the alkyl moiety contains one to four carbon atoms and the alkanoate moiety contains 
two to four carbon atoms, alkoxy of one to four carbon atoms and halogen, with the proviso that if said 
benzene ring is substituted by two of said moieties, then said moieties together contain no more than 6 
carbon atoms; R 2 is selected from the group consisting of hydrogen; trifluoromethyl, hydroxyalkyl of one 
to six carbon atoms, aminoalkyl of one to about four carbon atoms, alkanamidoalkyl wherein each a ky 
radical is one to four carbon atoms, benzylthio, mercapto, alkylthio of one to four carbon atoms, and alkyl 
of one to eight carbon atoms; R* is selected from the group consisting of hydrogen, alkoxy of one to four 
carbon atoms, hydroxy, alkylamino of one to four carbon atoms, dialkylamino wherein each alkyl radical 
contains one to four carbon atoms, alkyl of one to four carbon atoms, phenylthio, alkylthio of one to four 
carbon atoms, and morphoiino, with the proviso that when R 2 is mercapto, alkylthio or benzylthio, l% is 
hydrogen or alkyl; and each R is independently selected from the group consisting of alkoxy of one to four 
carbon atoms, alkyl of one to four carbon atoms, and halogen, and n is an integer from 0 to 2, with the 
proviso that if n is 2, then said R substituents together contain no more than 6 carbon atoms; or a pnarma- 


ceutically acceptable acid addition salt thereof. 
2. A compound of the formula 



wherein R' n is selected from the group consisting of alkyl of one to ten carbon atoms (including cyclic alkyl), 
hydroxyalkyl of one to six carbon atoms, acyloxyalkyl wherein the acyloxy moiety is aikanoyloxy of two to 
four carbon atoms or benzoyloxy, and the alkyl moiety contains one to six carbon atoms, benzyl, (phenyl)- 
ethyl and phenyl, said benzyl, (phenyl)ethyl or phenyl substituent being optionally substituted on the 
benzene ring by one or two moieties independently selected from the group consisting of alkyl of one to 
four carbon atoms, alkoxy of one to four carbon atoms, and halogen, with the proviso that if said benzene 
ring is substituted by two of said moieties, then said moieties together contain no more than 6 carbon 
atoms; R' 2 is selected from the group consisting of hydrogen and alkyl of one to eight carbon atoms; and 
each R' Is independently selected from the group consisting of alkoxy of one to four carbon atoms, halogen 
and alkyl of one to four carbon atoms, and n is an integer from 0 to 2, with the proviso that if n is 2, then said 
R groups together contain no more than 6 carbon atoms; or a pharmaceutical^ acceptable acid addition 
salt thereof. 

3. A compound according to claim 2 wherein R' 2 is hydrogen. 

4. A compound according to claim 3 wherein n is zero. 

5. A compound according to any preceding claim wherein .or R', is alkyl of four carbon atoms. 

6. A compound according to any of claims 2, 3 and 4 wherein RS is hydroxyalkyl, or a pharmaceutical^ 
acceptable acid addition salt thereof. 

7 A compound according t any of claims 2, 3, 4 and 6 wherein R', is hydr xyalkyl of one to f ur 
carbon atoms and one or tw hydroxy groups, or a pharmac utically acceptabl acid addition salt thereof. 

8. A compound according to claim 7 wherein R' n is hydr xyalkyl of four carbon at ms, or a pharmaceu- 
tically acceptable acid additi n salt thereof. 

9. A compound according to claim 7 wh rein R', has n hydroxy group, or a pharmaceutical ly accept- 
able acid addition salt thereof. 
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10. A compound acc rding to claim 2, wherein R', is straight or branch d-chain alkyl, benzyl, (phenyl)- 
ethyl, cyclohexylm thyl or hydroxyalkyl. 

11. Thecomp und 1-is butyl-1H-imidazo[4,5-c]-quinolin-4-amine acc rding t claim 2, or a pharma- 
ceuticaily acceptable acid addition salt thereof. 

12. The compound 1-n-hexyMH-imidazo[4,5-cl-quinolin-4~amine according to claim 2. 

13. The compound l-n-hexyW-methyl-IH-imidazo-KB-clquinolin-A-amine according to claim 2. 

14. An antiviral pharmaceutical composition comprising an effective amount of a compound according 
to claim 2 and a pharmaceutical^ acceptable carrier. 

15. A compound according to claim 1 for use in a method of treatment of the human or animal body. 

16. A compound of the formula 


wherein Re is selected from the group consisting of hydrogen, alkyl of one to ten carbon atoms, hydroxy- 
alkyl of one to six carbon atoms, acyloxalkyl wherein the acyloxy moiety is alkanoyloxy of two to four 
carbon atoms or benzyoyloxy, and the alkyl moiety contains one to six carbon atoms, benzyl, (phenyl)ethyl 
and phenyl, said benzyl, (phenyl (ethyl, or phenyl substituent being optionally substituted on the benzene 
ring by one or two moieties independently selected from the group consisting of alkyl of one to four carbon 
atoms, aikylalkanoate wherein the alkyl moiety contains one to four carbon atoms and the alkanoate 
moiety contains two to four carbon atoms, alkoxy of one to four carbon atoms, and halogen, with the 
proviso that if said benzene ring is substituted by two of said moieties, then said moieties together contain 
no more than 6 carbon atoms; R 8 is selected from the group consisting of trifluoromethyl, hydroxyalkyl of 
one to six carbon atoms, aminoalkyl of one to four carbon atoms, alkanamidoalkyl wherein each alkyl 
radical is one to four carbon atoms, hydrogen and alkyl of one to eight carbon atoms; and each R 5 is inde- 
pendently selected from the group consisting of halogen, alkoxy of one to four carbon atoms and alkyl of 
one to four carbon atoms, and n is an integer from 0 to 2, with the proviso that if n is 2, then said R 5 substi- 
tuents together contain no more than 6 carbon atoms. 
17. A compound of the formula 


wherein R 5 , R* R 8 and n are as defined in claim 1 1 but with the modification that R 6 is not hydrogen, and R 9 
is hydrogen or methyl. 

18. A process for preparing a 1H-imidazo[4,5-c]quinolin-4-amine of the formula 


or a pharmaceutical^ acceptable acid addition salt thereof, wherein R„ R 2 , each R and n ar as defined in 
claim 2, the process comprising the steps of 
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A) condensing and cyclizing a 3-aminoquinoIine f the formula 


(R) 


10 


15 


20 


NH2 

NH 
I 


wherein R, R, and n are as defined above, in the presence of a reactant selected from the group consisting 
of a dialkoxyaikyl alkanoate, a carboxylic acid, a trialkyl orthoester of the formula R 2 C(0 alkyl), wherein 
"alkyi" is an alkyl group containing 1 to 4 carbon atoms, and a combination of such a trialkyl orthoester and 
such a carboxylic acid, which reactant or reactants provide the moiety C— R 2 which is part of the imidazo 
ring, R 2 being defined as above, to provide an intermediate of the formula 


25 


30 


35 


40 


45 


50 


B) oxidizing the intermediate provided in Step A) to provide an intermediate of the formula 



(R)n 

C) chlorinating the intermediate provided in Step B) to provide an intermediate of the formula 

,C1 



<»>n 


and 

D) aminating the intermediate provided in Step C) to provide said 1H-imidazo[4,5-c]quinolin-4-amme 
which may optionally be converted to said pharmaceutical ly acceptable acid addition salt 

19. A compound according to claim 2 for use in a method of treatment of the human or animal body for 
Type I or Type II Herpes simplex virus. 


60 
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Patentanspruche 

1. Verbindung der Formel 


5 


10 



is in der R, aus der Gruppe ausgewahlt ist, die aus Wasserstoff, Alkyl mit einem bis zehn Kohlenstoffatomen 
(einschlieSlich von zykiischem Alkyl), Hydroxyalkyl mit einem bis sechs Kohlenstoffatomen, Benzyl 
(Phenyl)ethyl und Phenyl besteht, wobei der aus (Phenyl)ethyl Oder Phenyl bestehende Substituent 
gegebenenfails an dem Benzolring mit einem oder zwei Anteilen substituiert ist, die unabhangig vonein- 
ander aus der Gruppe ausgewahlt sind, die aus Alkyl mit einem bis vier Kohlenstoffatomen, Alkylalkonat, in 

20 dem der Alkylanteil ein bis vier Kohlenstoffatome und der Alkonatanteil zwei bis vier Kohlenstoffatome 
enthalt, ferner Alkoxy mit einem bis vier Kohlenstoffatomen und Halogen besteht wobei, wenn der Benzol- 
ring mit zweien der genannten Anteile substituiert ist, diese Anteile zusammen nicht mehr als 6 Kohlen- 
stoffatome enthalten; R 2 aus der Gruppe ausgewahlt ist, die aus Wasserstoff, Trifluormethyl, Hydroxyalkyl 
mit einem bis sechs Kohlenstoffatomen, Aminoalkyl mit einem bis etwa vier Kohlenstoffatomen, 

25 Alkanamidoalkyl, in dem jedes Alkylradikal ein bis vier Kohlenstoffatome enthalt Benzylthio, Mercapto, 
Alkyithio mit einem bis vier Kohlenstoffatomen und Alkyl mit einem bis acht Kohlenstoffatomen besteht; 
R 4 aus der Gruppe ausgewahlt ist, die aus Wasserstoff, Alkoxy mit einem bis vier Kohlenstoffatomen, 
Hydroxy, AJkylamino mit einem bis vier Kohlenstoffatomen, Dialkylamino, in dem jedes Alkylradikal ein bis 
vier Kohlenstoffatome enthalt, Alkyl mit einem bis vier Kohlenstoffatomen, Alkyithio mit einem bis vier 

30 Kohlenstoffatomen, und Morpholino besteht, wobei, wenn R 2 Mercapto, Alkyithio oder Benzylthio ist, R 4 
Wasserstoff oder Alkyl ist; und wobei jedes R unabhangig von den anderen aus derAh§ngig von den 
anderen aus der Gruppe ausgewahlt ist, die aus Alkoxy mit einem bis vier Kohlenstoffatomen, Alkyl mit 
einem bis vier Kohlenstoffatomen und Halogen besteht und n eine ganze Zahl von 0 bis 2 ist wobei, wenn 
n gleich 2 ist, die Substituenten R zusammen nicht mehr als 6 Kohlenstoffatome enthalten; oder ein 

35 pharmazeutisch verwendbares Saureadditionssalz einer solchen Verbindung. 
2. Verbindung der Formel 


40 


45 



in der R', aus der Gruppe ausgewahlt ist, die aus Wasserstoff, Alkyl mit einem bis zehn Kohlenstoffatomen 
(einschlieBlich von zykiischem Alkyl), Hydroxyalkyl mit einem bis sechs Kohlenstoffatomen, Acyloxyaikyl, 

so in dem der Acyloxanteil ein Alkanoyloxy mit zwei bis vier Kohlenstoffatomen oder Benzoyloxy ist und der 
Alkylanteil ein bis sechs Kohlenstoffatome enth§lt, Benzyl (Phenyl)ethyl und Phenyl besteht, wobei der aus 
(Phenyl)ethyl oder Phenyl bestehende Substituent gegebenenfails an dem Benzolring mit einem oder zwei 
Anteilen substituiert ist, die unabhangig voneinander aus der Gruppe ausgewahlt sind, die aus Alkyl mit 
einem bis vier Kohlenstoffatomen, Alkoxy mit einem bis vier Kohlenstoffatomen und Halogen besteht, 

55 wobei, wenn der Benzolring mit zweien der genannten Anteile substituiert ist diese Anteile zusammen 
nicht mehr als 6 Kohlenstoffatome enthalten; R' 2 aus der Gruppe ausgewahlt ist, die aus Wasserstoff und 
Alkyl mit einem bis acht Kohlenstoffatomen besteht; und jedes R' aus der Gruppe ausgewahlt ist, die aus 
Alkoxy mit einem bis vier Kohlenstoffatomen, Halogen und Alkyl mit einem bis vier Kohlenstoffatomen 
besteht, und n eine ganze Zahl von 0 bis 2 ist, wobei, wenn n gleich 2 ist, die Substituenten R zusammen 

so nicht mehr als 6 Kohlenstoffatome enthalten; oder ein pharmazeutisch verwendbares Saureadditionssalz 
einer solchen Verbindung. 

3. Verbindung nach Anspruch 2, dadurch gekennzeichnet, daS R' 2 Wasserst ff ist. 

4. Verbindung nach Anspruch 3, dadurch gekennzeichn t, daS n gleich null ist 

5. Verbindung nach einem der vorhergehenden Anspruch , dadurch g kennz ichnet, daB R, bzw. R', 
65 in Alkyl mit vier Kohlenstoffatomen ist. 
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6. Verbindung nach einem d r Anspruche 2, 3 und 4, dadurch gekennzeichnet, daB R', Hydroxyalkyl ist, 
Oder ein pharmazeutisch verwendbares Saureadditionssalz d rselben. 

7. Verbindung nach einem der Anspruche 2, 3, 4 und 6. dadurch gekennzeichnet daS R , w .Hydr xy- 
alkyl mit einem bis vier Kohlenstoffatomen und einer oder zwei Hydr xygruppen ist oder em pharmazeu- 
tisch verwendbares Saureadditionssalz derselben. - r„ h i<.n 

8 Verbindung nach Anspruch 7. dadurch gekennzeichnet daS R', em Hydroxyalkyl mit v.er Kohlen- 
stoffatomen ist, oder ein pharmazeutisch verwendbares saureadditionssalz derselben. 

Tverbindung nach Anspruch 7, dadurch gekennzeichnet, daB R', eine Hydroxygruppe besitzt, oder e.n 
nharmazeutisch verwendbares saureadditionssalz derselben. 

P loTJSung nach Anspruch 2, dadurch gekennzeichnet daS R', ein gerad- oder verzweigkettiges 
Alkyl, Benzyl, {PhenyOethyl, Cyclohexyl methyl oder Hydroxyalkyl ist. rthapma 

11. Die Verbindung l^sobutyMH-irnidazot^^hinolln^amin nach Anspruch 2 oder ein pharma- 
zeutisch verwendbares Saureadditionssalz derselben. 

12. Die Verbindung 1.n-Hexyi-1H-imidazo[4 f 5-c]-chinolin-4-amin nach Anspruch 2. 

13. Die Verbindung l.n-Hexyl-2-methyl-1H-imidazo[4,5-c]-chinolin-4.amin nach Anspruch 2. 

14. Antivirale pharmazeutische Zusammensetzung mit einer wirksamen Menge einer Verbindung nach 
Anspruch 2 und einem pharmazeutisch verwendbaren Trager. D „u_^,„ . mon 

15. Verbindung nach Anspruch 1 fur die Verwendung in einem Verfahren zum Behandeln des men- 
schlichen oder tierischen Korpers. 

20 16. Verbindung der Formel 
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in der R a aus der Gruppe ausgewahlt ist, die aus Wasserstoff, Alkyl mit einem bis zehn Kohlenstoffatomen, 
Hydroxyalkyl mit einem bis sechs Kohlenstoffatomen, Acyloxyalkyl, in dem der Acyloxyanteil ein A kanoyl- 
oxy mit zwei bis vier Kohlenstoffatomen oder Benzoyloxy ist und der Alkylanteil ein bis sechs Kohlenstoff- 
atome enthait. Alkylalkonat, in dem der Alkylanteil ein bis vier Kohlenstoffatome und der Alkanoatanteii 
zwei bis vier Kohlenstoffatome enthait, ferner Alkoxy mit einem bis vier Kohlenstoffatomen und Halogen 
besteht, wobei, wenn der Benzolring mit zweien der genannten Anteile substituiert ist. dlese Anteile 
zusammen nicht mehr als 6 Kohlenstoffatome enthalten; R 8 aus der Gruppe ausgewahlt ist, die aus 
Trifluormethyl, Hydroxyalkyl mit einem bis sechs Kohlenstoffatoman, Aminoalkyl mit einem bis ; vier 
Kohlenstoffatomen, Alkanamidoalkyl, in dem jedes Alkylradikal ein bis vier Kohlenstoffatome enthait, 
Wasserstoff und Alkyl mit einem bis acht Kohlenstoffatomen besteht, und jedes R 8 unabhangig von den 
anderen aus der Gruppe ausgewahlt ist die aus Halogen, Alkoxy mit einem bis vier Kohlenstoffatomen und 
Alkyl mit einem bis vier Kohlenstoffatomen besteht, und n eine ganze Zahl von 0 bis 2 ist, wobei, wenn n 
gleich 2 ist, die Substituenten R 8 zusammen nicht mehr als 6 Kohlenstoffatome enthalten. 
45 17. Verbindung der Formel 
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in der Rs, R* R e und n die im Anspruch 16 angegebenen Bedeutungen haben, jedoch mit der Abanderung, 
daft R 9 nicht Wasserstoff ist und R 9 Wasserstoff oder Methyl ist 


38 


10 


IS 


20 


EP 0145 340 B1 

18. Verfahren zum Erzeugen eines 1-H-lmidazo 4,5-c chin bin-4-amins der F rmel 

.NH2 


(R)n 


Oder eines pharmazeutisch verwendbaren Saureadditionssalzes desselben, wobei R v R 2 jedes R und n die 
im Anspruch 2 angegebenen Bedeutungen haben, mitfoigenden Schritten: 
A) ein 3-Aminochinolin der Formel 




— NH 2 

? 

— NH 




(R)n [ _ 

25 in der R, R, und n die vorstehend angegebenen Bedeutungen haben, wird in Gegenwart eines Reaktanten 
kondensiert und zyklisiert, der aus der Gruppe ausgewahlt ist, die aus einem Diaikoxyaikylalkanoat, einer 
CarbonsSure, einem Trialkylorthoester der Formel R 2 C(O-Alkyl), in der "Alkyl" eine Aikyigruppe mit 1 bis 4 
Kohlenstoffatomen ist, und einer Kombination eines derartigen Trialkylorthoesters und einer derartigen 
Carbonsaure besteht, wobei dieser Reaktant oder diese Reaktanten den Anteii C— R 2 bilden, der einen Teil 

30 des Imidazoringes darstellt, und R 2 die vorstehend angegebene Bedeutung hat, so daS ein Zwischen- 
produkt der Formel 
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(R) 

erhalten wird, . . _ . c . 

B) durch Oxidation des im Schritt A) erhaltenen Zwischenprodukts ein Zwischenprodukt der Formel 


erhalten wird 

C) durch Chlorieren des im Schritt B erhaltenen Zwischenprodukts ein Zwischenprodukt der Formel 



65 erhalten wird und 
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D) durch Aminieren des im Schritt C erhaltenen Zwischenprodukts das genannt IH-lmidaz [4,5-c]- 
chinolin-4-amin erhalten wird, das gegebenenfalis in das pharmaz utisch verwendbare Saureadditionssalz 
umgewandelt werden kann. .... 

19. Verbindung nach Anspruch 2 fur die Verwendung in einem Verfahren zum B handeln ernes mit 
dem simplex-Virus vom Typ I oder Typ II befallenen, menschlichen oder tierischen Korpers. 

Revendications 

1. Compose repondant a la formuie: 



dans laquelie R, est choisi dans le groupe comprenant I'hydrogene, les radicaux alkyle de 1 a 10 atomes de 
carbone (y compris les radicaux alkyle cycliques), ies radicaux hydroxyalkyle de 1 a 6 atomes de carbone, 
un radical benzyle, un radical ( phenyl )ethyle et un radical phenyle, ces substituants benzyle, { phenyl Jethyle 
ou phSnyle etant eventuellement substitues sur le noyau de benzene par un ou deux fragments choisis 
independamment dans le groupe comprenant Ies radicaux alkyle de 1 a 4 atomes de carbone, les 
alcanoates d'alkyle dans lesquels le fragment alkyle comporte de 1 a 4 atomes de carbone et le fragment 
alcanoate comporte de 2 a 4 atomes de carbone, les radicaux alcoxy de 1 a 4 atomes de carbone et les 
halogenes, a la condition que, si le noyau de benzene susdit est substituS par deux de ces fragments, ces 
fragments ne contiennent alors ensemble pas plus de 6 atomes de carbone; R 2 est choisi dans le groupe 
comprenant I'hydrogene, le radical trrfluoromethyle, les radicaux hydroxyalkyie de 1 a 6 atomes de 
carbone, les radicaux aminoalkyle de 1 a environ 4 atomes de carbone, les radicaux alcanamidoalkyle dans 
iesquels chaque radical alkyle comporte de 1 a 4 atomes de carbone, un radical benzylthio, un radical 
mercapto, les radicaux alkylthio de 1 a 4 atomes de carbone et les radicaux alkyle de 1 a 8 atomes de 
carbone; R 4 est choisi dans le groupe comprenant I'hydrogene, les radicaux alcoxy de 1 a 4 atomes de 
carbone, le radical hydroxy, les radicaux alkylamino de 1 a 4 atomes de carbone, les radicaux dialkylamino 
dans lesquels chaque radical alkyle comporte de 1 a 4 atomes de carbone, les radicaux alkyle de 1 a 4 
atomes de carbone, un radical phenylthio, les radicaux alkylthio de 1 a 4 atomes de carbone, et un radical 
morpholino, a la condition que, lorsque R 2 represente un radical mercapto, alkylthio ou benzylthio, R 4 soit 
de I'hydrogene ou un radical alkyle; et chaque R est choisi independamment dans le groupe comprenant 
les radicaux alcoxy de 1 a 4 atomes de carbone, les radicaux alkyle de 1 a 4 atomes de carbone et les 
halogenes, et n est un nombre allant de 0 a 2 a la condition que, si n est egal a 2, dans ce cas les substi- 
tuants R susdits ne contiennent ensemble pas plus de 6 atomes de carbone, ainsi que les sels d'addition 
d'acide acceptables pharmaceutiquement d'un tel compose\ 
2. Compose suivant la formuie: 



dans lequelle R', est choisi dans le groupe comprenant les radicaux alkyle de 1 a 10 atomes de carbone (y 
compris les radicaux alkyle cycliques), les radicaux hydroxyalkyle de 1 a 6 atomes de carbone, les radicaux 
acyloxyalkyle dans lesquels le fragment acyloxy est un fragment alcanoyloxy de 2 a 4 atomes de carbone 
ou benzoyloxy et le fragment alkyle comporte de 1 a 6 atomes de carbone, un radical benzyle, un radical 
(phenyl)ethyle et phenyle, ces substituants benzyle, (phenyl )<§thyle ou phenyle etant eventual lement 
substitues sur le noyau d benzen par un ou deux fragm nts ch isis ind§p ndamment dans le groupe 
comprenant les radicaux alkyl de 1 a 4 atomes d carbon , les radicaux alcoxy de 1 a 4 atomes de carbon 
et les halogenes, a la c ndition qu , si I n yau d b nzen susdit est substitu§ par d ux de ces fragments, 
dans ce cas ces fragments ne conti nnent ensemble pas plus de 6 at mes de carbone; R' 2 est choisi dans le 
groupe comprenant I'hydrogene et les radicaux alkyl de 1 a 8 atomes de carbon ; et chaqu R' est choisi 
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independamment dans le group compr nant les radicaux alcoxy d 1 a 4 atomes d carbone, les hal - 
genes et I s radicaux alkyi de1a4at mesd carb ne,etn st un nombre da 0 a 2. a la condition que, si n 
est egal a 2, les groupes R susdits ne contiennent alors ensemble pas plus de 6 at mes de carbon , ainsi 
qu les sels d'addition d'acide acceptables en pharmacie d'un tel c mpose\ 

3. Compose suivant la revendication 2, caracterise en ce que R' 2 represente I'hydrogene. 

4. Compose suivant la revendication 3, caracterise en ce que n est egal a ze>o. 

5. Compose* suivant I'une quelconque des revendications precedentes, caract6ris6 en ce que R, ou R^ 
reprSsente un radical alkyle de 4 atomes de carbone. 

6. Compose suivant I'une quelconque des revendications 2 a 4, caract6rise en ce que R', est un radical 
hydroxyalkyle, ou bien un sel d'addition d'acide acceptable en pharmacie d'un tel compose\ 

7. Compose suivant I'une quelconque des revendications 2, 3, 4 et 6, caracterise' en ce que RS est un 
radical hydroxyalkyle de 1 a 4 atomes de carbone avec un ou deux groupes hydroxy, ou bien un sel 
d'addition d'acide acceptable en pharmacie d'un tel composed 

8. Compose* suivant la revendication 7, caracterise en ce que R' t est un radical hydroxyalkyle de 4 
atomes de carbone, ou bien un sel d'addition d'acide acceptable en pharmacie d'un tel compose\ 

9. Compose suivant la revendication 7, caracteris6 en ce que R', comporte un groupe hydroxy, ou bien 
un sel d'addition d'acide acceptable en pharmacie d'un tel compose. 

10. Compose* suivant la revendication 2, caracterisS en ce que R'i est un radical alkyle a ^haTnedroite 
ou ramifiee, un radical benzyle, un radical (pltenyl)ethyle, un radical cyclohexylmethyle ou un radical 
hydroxyalkyle. 

11. Le compose* 1-isobutyl-1H-imidazo[4,5-clquinoleine-4-amine suivant la revendication 2, ou un sel 
d'addition d'acide acceptable en pharmacie de ce compose. 

12. Le compose 1-n-hexyl-1H-imidazo[4,5-c]quinoleine-4-amine suivant la revendication 2. 

13. Le compose 1-n-hexyl-2.m6thyl-1H-imidazo[4,5-c]quinol§ine-4-amine suivant la revendication 2. 

14. Composition pharmaceutique antivirale, comprenant une quantity efficace d'un compose suivant la 
revendication 2 et un vShicule acceptable en pharmacie. 

15. Compose* suivant la revendication 1, destine* a i'utilisation dans une rrtethode de traitement du 
corps humain ou d'un animal. 

16. Compose repondant a la formule: 


CI 



dans laquelie Re est choisi dans le groupe comprenant I'hydrogene, les radicaux alkyle de 1 a 10 atomes de 
carbone, les radicaux hydroxyalkyle de 1 a 6 atomes de carbone, les radicaux acyloxyalkyle dans lesquels le 
fragment acyioxy est un fragment alcanoyloxy de 2 a 4 atomes de carbone ou benzoyloxy et le fragment 
alkyle comporte de 1 a 6 atomes de carbone, un radical benzyle, un radical (ph6nyl)6thyle et un radical 
phenyle, ces substituants benzyle, (ph<§nyl)ethyle ou phSnyle &ant eventuellement substituSs sur le noyau 
de benzene par un ou deux fragments choisis independamment dans le groupe comprenant les radicaux 
alkyle de 1 a 4 atomes de carbone, les alcanoates d'alkyle dans lesquels le fragment alkyle comporte 1 a 4 
atomes de carbone et le fragment alcanoate contient 2 a 4 atomes de carbone, les radicaux alcoxy de 1 a 4 
atomes de carbone et les halogenes, a la condition que, si le noyau de benzene susdit est substitu6 par 
deux de ces fragments, dans ce cas ces fragments ne contiennent ensemble pas plus de 6 atomes de 
carbone; R 8 est choisi dans le groupe comprenant le radical trffluorom&hyle, les radicaux hydroxyalkyle de 
1 a 6 atomes de carbone, les radicaux aminoalkyle de 1 a 4 atomes de carbone, les radicaux alcanamido- 
alkyle dans lesquels chaque radical alkyle comporte de 1 a 4 atomes de carbone, I'hydrogene et les 
radicaux alkyle de 1 a 8 atomes de carbone; et chaque R 5 est choisi independamment dans le groupe 
comprenant les halogenes, les radicaux alcoxy de 1 a 4 atomes de carbone et les radicaux alkyle de 1 a 4 
atomes de carbone, et n est un nombre entier de 0 a 2, a la condition que, si n est egal a 2, dans ce cas les 
substituants R 6 susdits ne contiennent ensemble pas plus de 6 atomes de carbone. 
17. Compose* repondant a la formule: 


<*5>n 
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dans lequelie Ft* R* R 8 et n ont la definition donn6e dans la revendication 1 1 mais avec la modification que 
R 6 n'est pas de I'hydrogene, et R 9 est de I'hydrogene ou ie radical methyle. 

18 Procede de preparati n d'une 1H-imidazo[4,5^]quinoleine-4-amine repondant a la f rmule: 


NH 2 
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ou d'un sel d'addition d'acide acceptable en pharmacle d'un tel compose, formule dans laquelle R v R* 
chaque R et n ont la definition donnee dans la revendication 2, ce procede comprenant les phases 

suivantes: . , , , . 

A) la condensation et la cyciisation d'une 3-aminoquinoleine de la formule: 



dans laquelle R, R t et n ont la definition donnee precedemment, en presence d'un reactif choisi dans e 
groupe comprenant un alcanoate de dialcoxyalkyle, un acide carboxylique, un orthoester de tnalkyle de la 
formule R 2 C(O-alkyle) ou "alkyle" est un groupe alkyle comportant de 1 a 4 atomes de carbone, et une 
combinaison d'un tel ortho-ester de trialkyle et d'un tel acide carboxylique, ce ou ces reactifs foumissant le 
fragment C— R 2 qui fait partie du noyau imidazo, R 2 etant defini comme prec§demment, pour former un 
interm^diaire de ia formule: 
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(R)n R l 
B) I'oxydation de I'intermediaire fourni par I'etape (A) pour donner un intermediaire de la formule: 
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C) la chloration de I'intermediaire fourni par l'6tape (B) pour donn r un intermSdiaire de la formule: 

,C1 


D) I'amination de I'intermediaire fourni par I'Stape C) pour dormer la 1H-imidazo[4,5-c]quinoleine-4- 
is amine susdite qui peut etre Sventuellement convertie en sel d'addition d'acide acceptable en pharmacie. 
19. Compose suivant la revendication 2, destinS £ s'utiliser dans une m6thode de traitement du corps 
humain ou d'un animal contre le virus Herpes simplex Type I ou Type II. 
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